
24 


H. FROSTAD. 


may attain a fairly great size. It is evident that this different 
quality, regarding a greater energy of g^o^Yth, is connected with 
the embryonic cells. 

The sacrococcygeal region is the most frequent site of dermoid 
cysts, owing to its complicated embr3mlogy. The theories of their 
genesis are numerous, being described in detail by Cedeebaum, 
Hubly and Thomason. Their origin is generally ascribed to the 
complicated evolutional and involutional processes at the caudal 
extremity on the earliest embryonal stages. According to Baeden 
and CoENiNG the ectoderm of the medullary plate is changed di- 
rect into the entoderm at the canalis neurentericus. This change 
occurs immediately after the formation of the amnion cavity at 
the beginning of the pinching off of the medullary plate from the 
navel vesica. Accordingly, this canal connects the anmion cavity 
direct with the caudal gut, or the primitive gut. Later, at the 
development of the primitive streak from the cloacal membrane, 
it forms a direct communication between the medullary tube and 
the cloaca, whose caudal sinuation, the caudal gut, later is trans- 
formed into rectum. By the fourth fetal month, during the in- 
volution of the protruding genetic caudal formation, which con- 
tains the distal portion of the spinal cord, the canalis neuren- 
tericus, the caudal gut, and the caudal bud, with its undifferen- 
tiated masses of cells, a wrong storing of tissual elements fre- 
quently occur, which, later, gives rise to fistulae and cysts in the 
regio sacrococcygea. 

The sacrococcygeal region is the most frequent site of dermoid 
cysts. While they are closed in other parts of the body, they often 
communicate, in this region, with the outer world through small 
fistulae. When the buttocks are separated, many orifices of the 
size of the head of a pin, may be seen, which often end blindly, 
but which, occasionally, communicate with the cyst. Some of the 
fistulae are congenital tubes lined with epithelium, others may 
arise after an inflammation and a perforation of the cyst wall. A 
cyst which has never been infected, affords no symptoms and the 
patient is unconscious of its presence. An inflammation always 
arises from impurities from the anal region. The fistulae close 
owing to inflammation of the tissue and epithelial plugs, and the 
cyst is transformed into an abscess, rising close to the side of the 
midline, perforates and discharges, passes into a latent stage, but, 
sooner or later, it will again become an abscess. In the pus scenting 
like the contents of a dermoid cyst, or stinking with coli, lanugo- 
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risk of overlooking a prolapse in development, and if, on the other 
hand, an incision is made in the aunnlus. avo have considered in 
onr clinic that later on there is an increased risk of a prolapse on 
the spot of the incision. It will, however, seem as if tins risk is 
not very great. 

No case with mortal issue has occurred in the whole material, 
consisting of 550 cases. In the postoperative material reported 
in this paper there has been performed no operation for relapse 
or prolapse in another disc. On the other hand, two explorations 
have later on been reexplorated. No fusion has been performed 
on any of the 4-4 patients, whether in connection with the opera- 
tion or later. It is, however, a question open to discussion whetlier 
a fusion should not have been indicated in the cases showing 
remaining low back pains. A report published some years ago 
by the !IIayo clinic on the experience from disc prolapses in the 
lumbar region showed that a combination of operation — exstirpa- 
tion-fusion is being used in a greater and greater extent, and prefer- 
ably in cases of disc degeneration. During the last few years it had 
been used in 34 prolapse cases. The question of whether 

fusion is to be applied or not in prolapses is a subject of frequent 
liiscussion. We have, in a consistent way, avoided using fusion in 
connection with exstirpation, and for the following reasons: 
Tlxe patient wanting above all to get rid of the severe sciatic 
pains, we have considered the fusion as an unnecessarily great 
operation Avith regard to the considerably longer postoperative 
treatment, and we have reserved the stabilizing operation for those 
patients operated for prolapse which have complained of low back 
pains causing invalidity. In the material reported in this paper, 
many patients state that during the first year resp. the first three 
years after the operation they suffered from certain insufficiency 
pains in the Ioav back, but that these pains ceased later on. The 
ceasing of the pains is, in our opinion, partly the result of a cica- 
trization round the disc, partly the unintentional result of the 
laminectomy and the damage on the soft tissues. The tissue 
produced by the postoperative cicatrization acts to some degree 
as a fusion and decreases the tendency towards instabilit}' and 
abnormal mobility of the. disc. In this connection the fact ought 
to be stressed that the authors, basing themselves on such a 
scant marerial, have not been able to observe any difference in 
the functional results of laminectomy performed on one resp. 
two vertebras. 
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“hour-glass vertebra” cannot be expected to appear. Trauma may 
be excluded, infectious processes as well. No destructing processes 
are at band. It may not be thought that an atrophy of the bone- 
substance of an earlier normally developed vertebra could lead 
to this deformity, besides, no roentgenological signs of a bone- 
atrophy could be detected. In a case of neurofibromatosis it is 
rather tempting to suppose that the deformation of the back is 
due to a neurotic bone-atrophy, but the hypothesis is in this 
case not supported by facts. I accept the explanation that this 
strange vertebral deformity may have originated as a disturbance 
in the growth of probably originally normal vertebrae. 

This disturbance in the growth may be considered to be on 
the same plane as earlier related disturbances in neurofibromatosis 
in the development of flat as well as of long bones in cranium, 
face, pelvis and extremities. That the disturbance in the growth 
is due to the neurofibromatosis seems certain, it may be the 
question of a tropho-neurotic disturbance. According to M. B. 
Schmidt (1937) already Virchow described an arrest of the de- 
velopment of the extremities in congenital or acquired diseases 
of the nervous system. Even if no measurable disturbance of the 
motory or sensory nerve functions usually arises in multiple 
neurofibromatosis, the thought that tropho-neurotic disturbances 
were the sequel of this system disease may certainly not be ^s- 
missed. We have de facto no possibility to explain in any other 
way the disturbances in the growth of the skeletal system in 
neurofibromatosis. 


Summary. 

After a general review of what is known about the multiple 
neurofibromatosis and the skeletal changes connected with this 
disease, 105 cases of deformities of the spine in neurofibromatosis 
collected from the literature ate analysed in detail. — The author 
describes a case of multiple neurofibromatosis with grave dorso- 
lumbar kyphoscoliosis in which a strange hour-glass shaped de- 
formity of the three first lumbar vertebrae was roentgenologically 
ascertained. The explanation of this unique deformity of the ver- 
tebral bodies is supposed to be a trophoneurotic growth distur- 
bance. This explanation is probably vaUd for the growth distur- 
bances observed in other flat and long bones in neurofibroma- 
tosis. 
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On the Treatment of Dnpnytreif s Contracture. 
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D upiiytren's contracture was described by Sir Astley Cooper 
in 1822 and by Depeytren in 1832. 

Etiology and Patliogeiiesis. 

The cause of the disease has not yet been fully elucidated, but 
a number of different factors seem to be responsible. In numerous 
cases heredity no doubt plays a part. Extrcinel)^ varying figures 
(6 — 72 per cent.) have, however, been stated by the various 
authors reporting its frequency as a causative factor. Keen found 
a family history in 50 out of 198 cases. Bench observed the lesion 
in father, son, and grandson of one family, the male members of 
which were said to have been affected with Dupuytren's contrac- 
ture for a period of 300 years. Several reports have been pub- 
lished of the disease encountered in identical twins. 

Various authors attach much importance to manual work as 
well as trauma, a single injury or repeated minor traumata. 
Janssen takes the view of a fibroplastic diathesis and Loewy 
considers "an hereditary tendency to fibrous hyperplasia” to be 
the essential factor. 

The importance of focal infection has been emphasized, espe- 
cially by American authors. 

Krogies has advanced an extremely interesting theory, viz. 
that the contracture arises in consequence of a disturbance in 
the development of the superficial muscles of the hand (musculi 
flexores breves manus superficiales) no more present in man or 
the ape, but demonstrable in the human embryo. 

J — 'i547S7. Ada cliir. Scandiitav. Vol. XCIJI- 
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levant le 2° me., selon Perthes, methode operatoire qui, a mon 
avis, a paru etre la plus appropriee dans les cas en cause. En effet, 
dans les cas en question Tindex on une partie du 2“ me. out 
manque, de fagon que Fenlevement du 2"' me. pour ainsi dire 
s'offrait a mon precede de traitement. Dans tous les deux cas 
Toperation a resulte en un pouce fort, tres mobile et sensible, le 
moignon de la main assez maladroite se modifiant en un organe 
de prehension et de tatement propre a servir. 


11. Les operations plastiqnes dloigncies. 

5. E. H. Un employe do bxircau dc 31 ans. J. N:o 789. Operateur: 
Langenskiold. — Le 17. 2. 40 il a gele les deux mains dans la guerre. 
De la main gauche le pouce seulement est rcste intact, des autres doigts 
est restee une partie des premieres phalanges. De la main droite il 
manque les doigts et des os du me. il ne reste que des petits moignons, 
dont le !“'■ me. etait le plus long. Une petite partie de la premiere 
phalange est restee du pouce. Le 14. 6. 40 Phasis I. Applicatio stil. 
rotund, cutano-ossealis fiat pollex ad, modum Nicoladoni I. De I’ether. 
Deux incisions paralleles d’une longueur de 15 cm. env. au-dessus et 
en-dessous de la crete iliaque. La peau et le tissu dermien sont de- 
taches jusqu’au bord de la crete iliaque. Un morceau long de 6 cm. env. 
est cisele de cette crete, lie au pont dc la partie molle. Celui-ci est su- 
ture bord a bord en forme d’unc saucisse. Le 23. 8. 40 le transplant 
osseux s’est necrose. On Tculeve. Le 14. 10. 40 transplantatio oss. libera 
ad siil. rotund. De I’ether. Un morceau d’os avec perioste est pris du 
tibia et introduit dans la saucisse. Le 25. 11.40. Phase II. De I’ether. 
Le bout lateral dc la saucisse est detache et on constate un epanchment 
de sang emanant de la surface du transplant osseux. Par consequent il 
■vat. On decouvre le capitulura du 1®’^ me., ou I’on enfonce le bout du 
transplant osseux. La peau de la saucisse est soigneusement suturee 
dans la peau du I®*' me. — Le 12. 12. 40. Phase II. Delanovoc. On 
detache la moitie du bout medial de la saucisse et la ferme bien. — 
Le 23. 12. 40. Phase IV. De la novoc. On detache finalcment la saucisse 
de I’abdomen et platre la main. 

Le 18. 7. 45, examen ulierieur. Le pouce est devenu ferme h la fin 
de I’annee 1941. Le malade travaille comme controleur de taxation. 
Il se debrouille bien tout seul, raeme si les doigts manquent des deux 
mains. La main gauche est meilleur et la main droite fonctionne com- 
me son aide. — Un pouce long de 4.5 cm. cosmetiquement bon, qui 
sent un contact fort, la partie volaire sent aussi un point d’aiguille, 
ayant aussi une sensation thermique faible. Les mouvements sont bons, 
la force est assez grande. 

6. E. L. Agriculteur de. 28 ans. J. N:o 434. Operateur: Langen- 
skiold. — Le 30. 8. 41 il se fut blesse a la main droite par un pro- 
jectile explosif. Au milieu du troisieme metacarpien il y a une de- 

16 —454787. Acta ohir. Scandinav. Vol. XCIII. 
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Dupuytren's contractiire is about 7 times as cominon among 
men as among -women (Table I). 


Table I. 

Sex. 


Autlior 

Case -4 

Males 

Eemnlcs 

Keen' 

1 

1 •V'? 

187 

1 

40 

Andeuson' 

.39 

2.5 

14 

Black' 

240 

•221 

19 

ByroRE’ 



.35 

.3 

Kanavel, Koch, Mason 

20 

27 

0 

Mel'erding 

27.) 

241 

1 .32 

Writer’s iSIaterinl 

Ill 

101 

* 10 


Ku 

8.37 

, 120 


The freqnenc)’- increases with advancing age. 25 out of 90 cases 
reported by Keek had acquired the deformity before the age of 
30, but severe cases seldom are observed before the age of 40. 
In Meybrdikg's material the mean age was 54. 

Some authors emphasize the common occurrence of Dupuy- 
tren's contracture in labourer.^ engaged in hard manual work. 
Among 1,021 brewery workers in Copeirliagcn Bokkevie and co~ 
workers observed the disease in 20.9 per cent. It was found to be 
twice as common among the workmen who had been handling 
cases containing filled bottles for a long period as among their 
colleagues. Kiederlakd observed the deformity in 17. S per cent, 
of textile workers, more than 40 years of age, engaged in espe- 
cially hard manual work, whereas an examination of 112 clerks 
above the same age only revealed 0.9 per cent, to be affected with 
the disease. 

Hospital statistics do not, on the other hand, indicate the 
significance of hard work suggested by the investigations men- 
tioned above (Table II). 

Lukd found Dupuytren’s contracture to be 2 — 3 times more 
common among epileptics than among a control material con- 
sisting of old and elderly labourers in Copenhagen. Noble Smith 
found a percentage of 18.3 among the men of the London Work- 
houses. 

According to the literature Dupuytren’s contracture occurs with 


1 Quoted from Kaxavel, Koch & ]^LASON. 


CLOSTRIDIA INFECTIONS IN WAR WOUNDS. 373 

tissue, under the uudainagcd skin, was extensive. On admission the 
patient’s temperature was high and he complained of severe pains in 
his thigh which was extremely .swollen. The circulation in the limb 
was intact. Palpation revealed gas crepitus; from the splinter wound 
gas and blackish-red tissue fluid emerged. A bacterial specimen was 
taken from the tissue liquid through undamaged skin by way of a 
special incision. The specimen contained grampositive cocci and gram- 
positive granulated rods. In the cultivation : ■ and 

Clostridium anaerobically. The species M\as -■ ; — — gnose. 
In guinea-])igs it was pathogenic anyhow. Gas was seen to press between 
the muscular fibres, in the X-ray picture. The treatment of the patient 
comprised sulphonamidc drugs, gas oedema serum and incisions. Gas 
formations did not progress after the treatment. The patient recovered. 
In the w’ound cavity a suppurative mixed infection appeared gradually 
and Clostridium disappeared. 

Case 3. E. S., 27 years, private. Wounded by numerous small shell 
splinters in back and right gluteal region. First treated 20.8 — ^21.8 
•1‘1 at FII A/2-1. 3000 units of tetanus antitoxin was administered. 
Transferred to WH 13 on 21.8.44. General condition good. Temperature 
36.8. About 24 liours after being wounded severe strain in the whole 
of the right gluteal region at entries of splinters. Brownish-violet 
circle of discoloration of the skin around the splinter wounds. The 
whole region exceedingly tender. When pressed a gas crepitus was felt 
and blackish-red foamy tissue fluid oozed out of the wound. The X-ray 
picture showed gas pressed between the fibres of the gluteal muscles. 
In the bacteria sample, taken through the undamaged skin there were 
grampositive cocci and grampositivc granulated rods in the tissue 
fluid. In the cultivations there grew staphylococci and anaerobically 
Clostridium which was pathogenic in guinea-pig. The diagnosis of species 
was cl. welchii. The patient was treated with sulphonamide drugs, 
gas oedema serum, by incisions and by oxidizing rinses. In the begin- 
ning the patient had a Ion- body temperature and not until the infec- 
tion had become pyogenic and the clostridium had disappeared did. the 
temperature rise. The j)atient recovered. In connection with the inci- 
sion I took histological samples from the gas-containing tissues. The 
preparations were tested by the military pathologist Professor 0. JXlivi, 
who also tested all other histological preparations mentioned in my 
report.^ The histological picture corresponded to what we consider 
essential in gas oedema. The pathologic-anatomical diagnosis was 
gangraena aerogenes. The muscular tissue was scattered and completely 
necrotic and the inflamed cells were very scarce. The connective. 'tissue 
and the fatty tissue was not necrotic; . they contained numerous split 
nucleated leucocyte agglomerations. No bacteria were visible- in the 
histologic preparations. ' , • ' - 

Case 4. T. K. 24 years, private. Wounded 5.8.44 by small shell 
splinters in the bend of the left knee and slightly on the inside of the 


* Ily thanks are due to Professor JArvi for his kind assistance. 
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TREATMENT OF DUPUYTREn’s CONTRACTURE. 

striking frequency in association with certain other diseases, viz, 
plantar fibroma, periarthritis of the humerus, plastic induration 
of the penis, helodermia. The causal relationship is unknown. 

Table II. 


Occupation. 


■■ 

Author 

1 

Cases 

1 I 

' Manual Work 

1 i 

Immaterial 

Work 

Keen^ 

. . 1 123 

1 

1 49 

74 

Black* 

131 

63 

68 

Byeord* 

. . i 38 

24 

14 

Kanavel, Koch, Masok 

.. ! 29 

10 

19 

Meyereiko 

. . ! 273 

' 123 

150 

Writer’s Material 

111 

{ 57 

54 


705 

1 326 

379 


Patholog-lcal Anatomy. 

The disease starts in the palmar aponeurosis, especially in the 
superficial, longitudinal layers. Most authors agree that inflam- 
matory changes and ordinary scar tissue may he ruled out. The 
initial stage is characterized hy increased vascularization (Jans- 
sen) and a proliferation of comiective tissue with a round cell 
infiltration almost reminding of sarcomatous changes. A tendon- 
like connective tissue containing few cells is a peculiarity of the 
more advanced stage. The aponeurosis is subject to a shrinlcage 
and shortening causing the contracture. The subcutaneous fat is 
reduced or entirely lost. As the disease spreads to the deeper 
layers of the aponeurosis and its extensions, the digital arteries 
and nerves become embedded in the fibrous tissue. In severe 
cases they may become displaced as much as a fingerbreadth 
(Mason), a fact which should be kept in mind during an opera- 
tion, if any. 

The flexor tendons are never involved in the pathological pro- 
cess. 

Symptoms. 

In mild cases the disease manifests itself in the form of firm 
nodules, approximately the size of a pea, below the palmar skin, as a 
rule localized to the base of the ring or little finger, less frequently 


'■ Quoted from Kanavkl, Koch & JIasox. 
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men cliniquc avaib demontre la presence de gaz. Dans tons ces 
cas, on revela la presence d’un closfcridium de caractere patho- 
gene. Le materiel fut prelevc a travels la peau saine dan.s du 
tissu musculaire contenant du gaz. Dan.s trois cas il s’agissait 
d’infection monomicrobienne. 

Les cas suivants sont dcs exemples de trois types differenfcs 
d’infection. 

1. Empyeme ii Clostridium; il se produisit dans cc cas un pneu- 
mothorax consecutif a la pression gazcusc. Le malade sc retablit 
apres operation. Ce fut le .seul cas d’empyeme a clostridium 
dans un grand hopital d’cvacuation parmi de nombreux cas d’era- 
pyeme a anaerobics. II s’agissait dans le cas de clostridium sep- 
tique. 

2. 2 cas de phlegmons gazeux provoques par des clostridium 
pathogenes (clostridium Welchii et une autre famillc dont manque 
le diagnostic exact) dans des cas de dilaceration musculaire. On 
reussit a limiter le phlegmon et le malade sc retablit. Traitement: 
incision, serum contre gangrene gazeuse et sulfonamides. 

3. 2 cas de phlegmons gazeux etendus dans les extrdmites in- 
ferieurcs avec ischemic tvauraatique. Bacillc: clostridium IVel- 
chii. L’un d’eux etait un cas remarquable d’embolie par frag- . 
ment de grenade dans I’arterc tibiale posteriem’c. Le blesse sur- 
vecut deux jours a sa blessure. Pendant ce temps on n’observa 
aucune inflammation grave dans le canal d’une blessure allanfc 
de Paiselle gauche a travers le poumon jusqu’a I’oreillette gauche. 
Par contre il sc developpa un phlegmon gazeux tres grave dans 
le tissu musculaire ischemique de I’extremite inferieure gauche. 
Le blesse ne mourut pas de sa lesion cardiaque mais de son phleg- 
mon gazeux. 

Sur I’Isthme carelien, les phlegmons gazeux furent rates, sauf 
dans les cas d’ischemic traumatique qu’il faut par consequent 
considerer comme le facteur pathogene le plus important. Cette 
pathogenic doit etre prise en consideration lors de I’usage de 
platres et dans les cas ou Ton utilise des pansements compressifs. 
On peut provoquer 1’ apparition de phlegmons gazeux memo dans 
les cas ou la virulence du clostridium est faiblc, ainsi quo c’etait 
le cas sur I’lstlimo carelien. Une question qui vaut la peine d’etre 
examinee: I’administration systematique de serum anti-tetamque 
joue-t-elle un role dans la faible virulence de la bactdriel 

Il existe des formes benignes de phlegmon gazeux ou Ion 
trouve cependant de I’histolyse du tissu musculaire et 1 un ou 
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the middle finger. A situation at the hase of the index finger or 
the thumb is rare in the initial stage. At this stage the patient is 
not embarrassed by the deformity, there is no jjain or tendcrne.ss. 
and the mobility is still free. The disease progresses, hou’ever. 
though generally slowly. The skin becomes involved early, the 
nodules gradually merge, forming hard cords j)rojecting above 
the level of the skm and extending from the palm on to the finger 
in question. At the same time the disease spreads to other parts 
of the aponeurosis and often, tliough not always, to otlicr fingers. 
A flexion contracture results, first preventing an active extension 
of the finger, later cA’^en a passive extension. As tlie aponeurosis 
shrinlcs and shortens, the fmger is flexed more and more, ending 
in pronounced cases in a maximum flexion Avith the fingcr-tqi in 
contact AA'itli the palm. In a feAV cases the patient experiences 
pain and tenderness, because the normal protective tissue of the 
palm — skin, aponeurosis, and subcutaneous fat • — has de- 
generated into fibrous tissue. As a rule, lioAVCA'er. the incon- 
A-euience is due to the fact that the patient is unable to extend 
the fuiger Avhich is in the Avay of the movements. 

The deformity generally is bilateral, but sometimes is localized 
to one hand only, as a rule the right one (Table III). 

Table III. 


Hand Affected. 


Author 

Cases 

1 

Bilateral ' 

Bight 

hand 

Left liand 

Kekx* 

184 

103 

58 

23 

Axdeesox' 

.89 

24 

10 

5 

Hume' 

118 

40 

57 

21 

Black* 

240 

104 

69 

47 

Byeoed* 

.38 

25 i 

9 

4 

IajIX.aa'el, Koch, 3L^son 

SIeyeedixo 

29 

17 

4 

8 

27.3 

175 

69 

29 

Writer’s Material 

111 

53 

35 

23 


1032 

541 

331 

IGO 


Similar changes are sometimes encountered in the plantar 
aponeurosis. It is a peculiar feature that the lesion has been 
localized to the iibial pari of the aponeurosis in all the published 
cases (Klossner). 

1 Quoted from Kaxaa’EL, Koch & JIasox. 
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d’elastoplaste, seloii les figures publices id. La ducee clu fcraite- 
ment esfc do 0 — G semaiucs dans Ics cas oi'dinairos, s’il a oto mis 
on oouvre ii tomps. Sos rcsultats sont bous. 
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Treatment. 

Dupuytren liimself realized that the contractures did not 
yield to extension treatment. If instituted at an earl)’’ stage ener- 
getic massage and redressing exercises may counteract, or at least 
postpone the contracture (Jones & Lovett). Emollient ointments, 
medical diathermy and other forms of thermotherapy, iontophoresis, 
radium and roentgen therapy have been tried without definite re- 
sults. A. A. Davis, Klapp and a few others consider jihrolysin 
injections to be of a certain effect, alone or better in connexion 
with operation. 

Eor the sake of completeness it should be mentioned that 
Stahnke obtained good results treating 12 cases with injections 
of molten human fat (from lipomata etc.). Although the thickening 
remains imehanged, the function improves. The treatment may 
be tried in inoperable cases and in verj’’ old patients (Lexer). 

The opicrative treatment follows three principles: excision of the 
palmar aponeurosis, division of the palmar aponeurosis, and digital 
amputation. 

Dupuytren’ s operation consisted of transverse incisions, 2^2 cm. 
in length, through the skin and fascia in numbers necessary to 
straighten the finger. He left the wounds to granulate and splinted 
the hand with stretched fingers. 

Subcutaneous division of the palmar aponeurosis or Adams’ 
operation (suggested by Sir Astley Cooper as early as 1822). 
10 — 15 incisions may be required in order to straighten the fingers 
completely. The operation is not an easy one, it being difficult, 
without the aid of the eyes, to avoid injuring vessels and nerves, 
a factor of immense importance, if a satisfactory result is to be 
obtained. 

A thorough excision of the j)Rlniar aponeurosis followed b)’’ 
adequate post-operative measures is, however, the best and most 
radical method of treatment. The earlier the operation is done, 
the better are the results. According to Kanavel, JIoure and 
others a recurrence is best avoided by removing not only the 
contracting cords, but as large a portion of the aponeurosis as 
possible. It is especially important that all the fascial slips to the 
interosseous membrane, metacarpal bones, and phalanges have 
been removed. Most authors also recommend the removal of skin 
areas exhibiting pathological changes which should be replaced 
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Ivrankonlirtus rtufgenoiiiineii worclen war. Pat. kam kurze Zeit 
danach an einer zerebralen Affektion ad e.xituin. Die Obduktion 
ergab ein apfelsinengrosses Hypernepkroni. Der SilAfert war 18 
min. Die andero Kranke Avar eine 73jiihrige Frau, Avelche Avegen 
eines luilinereigrossen Hypernephroms operiert Avurde. Die SR Avar 
vor der Operation 97 mm. Einen iVIonat nach derseiben war die 
SR auf 28 nun gesunken. MoglicberAA-eise hiifcte man nock niedri- 
gere 'Werte vcrzeiclinen konnen. Die.se Kranke ging ein Jahr spa- 
ter an Lungenraetastasen zugrunde. 

Schliesslicli liabc ich das ^Material mit Riicksiclit auf das Ein- 
Avachsen des Tumors in die ^'’ena renalis durehgesehen. Bei 12 der 
Fiille liegen diesliezugliche Angaben vor. Ein bestimmter Typus 
der SR ist bei diesen Fallen nicht zu konstatieren: die "Werte 
schAvankton zwischen 3 und 100 mm. 

Die Untersucliungsergebnisse lassen sick in folgende Puukte zu- 
samraenfassen: 

]. Fast Va der FiUlo, 31,2 %, katten eine niedrige SR, unter 
20 nun. Fiille mit normaler SR sind hiiufiger (20 Fiille) als solcke 
mit extreni koker SR, iiber 100 mm (17 Fiiile). 

2. Die SR ist nicht proportional der Tumorgrosso. Ffickt selten 
findet man eine niedi’ige SR bei sekr grossen Tumoren. Kleine 
GeschAviilste konnen mit einer kohen SR einkergeken. 

3. Alte Tumoi'en Averden oft von einer ziemlick niedrigen SR 
begleitet. 

4. Fiille mit Fieber (okne Infektion der HarnAA^ege) haben in der 
Regel eine Avesentlich erhohte SR. Der Wert kann bei den Fieber- 
fiillen im Laufe der EntAAucklung stark scliAvanken. 

5. Bei Metastasen ist die SR geAvoknlich betrachtlioh erkokt, 
es kann aber eine niedrige SR vorkommen. 


Znsammeniassnng. 

Das Vorkommen extrem koker SR- Werte beim Hypernepkroin 
diirfte allgemein bekannt sein. Kickt so bekannt sckeint der Um- 
stand zu sein, dass eine niedrige oder sogar normale SR vorkoin- 
men kann. Verf. halt die Kenntnis dessen fiir bedeutungsvoll und 
bericktet iiber die SR bei 109 Fallen von operierten, patkologisch- 
anatomisck verifizierten Hyperiiephromen. Die Untersuchungs- 
ergebnisse lassen sick in folgende Punkte zusammenfassen: 
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by skin gmfts of full thickness. Lexer rcjnoves the skin in all 
cases (shaded area in drawing), Avliereas a fcAV authors syste- 
matically preserve it (Gill, Desplas). 

Various cutaneous incisions have been eiuiiloyed. Some authors 
consider the form of incision to be of great importance, whereas 
others regard it as subordinate to a thorough removal of the 
aponeurosis. 


Natural flexion creasis 

of the palm. ])j;si>las Li;xer 



Bakrky IMnYEnDiNO Ortliopoclic Hospital, 

Copenhagm. 

Fig. 1. Various forms of incision. 


Kanavel employs longitudinal as well as transverse incisions, 
according as the nodules extend in a longitudinal or transverse 
direction. 

Koch also adapts the cutaneous incision to the individual case, 
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According to Hauosetk, Okii-me described tlic lirst case in 1907, 
In 1934, Skauey reviewed 70 cases of rupture of hydronepbrotic 
cysts from the literature. 

As I personally have had an opportunity to study two cases 
of rupture in diseased kidneys — in the one instance bursting of 
a malignant kidney tumour of Grawitz’s type, in the other a rup- 
ture of a large hydronephrotic c)’-st — , and as I have been unable 
to find any mention of similar cases in the Scandinavian literature 
other than the papers by Haugsetii and Skarbv, a report on these 
two cases seems to be justified. The cases furthermore present 
features of interest from several points of view. 


Case Keports. 

Case 1. (991/1937.) T. K., aged 51. The wife of a train conductor in 
Kuopio. The patient was treated at the Kuopio County Hospital from 
March 6th to March 27th, 1937, on a diagnosis of ruptured hypernephroma 
of the left kidney. In the autumn of 1936 she had had symptoms of high 
blood pressure. She had consulted a doctor about a year before for 
“kidney trouble”. The nature of her disease is not stated in tliis phy- 
sician’s records. In other respects, she had been healthy. On March 6th, 
1937, she fell down in the street, knocking the left side of her body 
against the edge of the pavement. Immediately after the accident she 
experienced pains in the region of the left kidney. As her symptoms 
became gradually worse she came to the hospital. 

She was found at the physical examination to be in good general 
health. Her temperature was 36.2°C. in the a.xilla and 37.i°C. in the 
rectum. Her pulse was even and fairly full, with 72 beats per minute. 
She was noticeably pale. No abnormal signs were obtained from the^ 
heart or lungs. There was considerable abdominal tenderness on the left 
side, under the infra-costal angle. In this area one could palpate an^ In- 
distinct tumour. The urine contained albumin but no sugar; no micro- 
scopical haematuria. The patient was admitted for suspected rupture 
of the spleen. As her condition had deteriorated the next day (March 
7th) explorative laparotomy and nephrectomy of the left kidney were done. 
(Ether narcosis. Hubliii and Nystrom.) A short curved incision was 
• made under the left infra-costal angle. A little blood was present in the 
abdominal cavity. The spleen was normal. The left renal sinus was 
distended. The left kidney felt enlarged and lumpy. The wound was 
closed exactly. The patient was then turned into the position for a 
kidney operation and an ordinary lumbar incision was made on the leit 
side. The renal sinus was filled with fluid blood and coagula and num- 
bers of loose pieces of tumour. The kidney was greatly enlarged, lumpy, 
and showed a certain degree of disintegration. The kidney vessels were 
ligated and the kidney removed. It was not possible to establish with 
certainty that the tumour had not grown into the renal vein. The wounr 
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but points out tliat it should be made along the natural creases 
of the palm. 

Routier, Busch and others use V-sliaped or Y-shaped incisions. 

Desplas applies the cutaneous incision shown in the drawing. 
The incisions form a bridge of skin which is raised during the 
dissection, whereupon it is replaced and sutured. 

Gill makes an incision parallel with the linea mensalis and 
transversely ■ on the base of the finger. He "has never found it 
necessary to remove the skin'‘^ 

Hutchinson’s operation (1917). After the ajDoneurosis has been 
excised the base of the 1st phalanx is removed through a dorsal 
section and the extensor tendon is shortened. 

The utmost caution should be exercised during the operation. 
One must be especially careful not to injure blood vessels and 
nerves which have become embeddOd in the fibrous tissue. Pos- 
sibly blood vessels and nerves have to be sectioned separately 
and jDulled aside. A wound heals more sloAvly in the palm than 
anywhere else except on the sole of the foot. The healing may be 
hastened b}'’ exerting an even pressure upon the entire surface 
of the Avound. The best means of obtaining this end is the "sea 
sponge compression” suggested by Blair. 

Most authors fix the stretched fingers with a splint for some 
time, about 3 Aveeks, and go on using the splint for the night for 
a period up to seA^eral months. Kanaa^el, hoAA'ever, has reduced 
the splinting to 8 — 10 days AAdiich procedure in his opinion secures 
a quicker retm'n of function. 

Prognosis. 

In 1932 Desplas had operated upon 8 patients, AAOtli excellent 
results in 5 and fair results in 3. In 1934 he had operated upon 
32 and obtained "excellent results”. 

Up to 1932 A. A. Davis had performed excision of the palmar 
aponeurosis on 31 hands. On after-examination only 12 of them 
Avere excellent, 10 had a partly and 3 a fully deA'^eloiied recur- 
rence. In 6 cases the anatomical result AA^as good, but the function 
was poor on account of tenderness or insensibility of the fingers. 

Besides, he applied subcutaneous division of the j^almar apo- 
neurosis in 8 cases, 6 A\dth excellent results, 1 AAOtli a partly, and 
1 with a fully developed recurrence. The folloAA"-up extended oA’^er 
a period of 1 — 5 years. 
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myelocytes, 6 per cent; rod or band forms, 32 per cent; polymorphs, 
48 per cent; lymphocytes, 10 per cent; large monocytes, 4 per cent; 
eosinophils, 0 per cent. Unfortunately, sternal puncture was not car- 
ried out. 

Roentgen examination of the abdomen (Lonnerblad). July 24, 1939. 
The colon meteorism was less pronounced. Kidney shadows indis- 
tinguishable. The outline of the left psoas muscle was visualized but 
not the right. The interpreting of the conditions in the flank fat was 
difficult in this relatively lean patient. The subperitoneal fat was less 
clearly visualized on the right side than on the left, possibly due to 
the fact that there Avas still an increased amount of fluid in the fat 
(incomplete absorption of the hematoma?). As the patient Avas not 
strong enough to stand a barium enema no further attempt Avas made 
to investigate the position of the caecum and the ascending colon, and 
the outlines of the mucous membranes in these segments of the in- 
testine. A bladder stone almost as large as a plum Avas observed. The 
right side of the diaphragm was still high but the movements AA'cre 
good. There Avas no noticeable enlargement of the spleen. 

The patieirt’s condition improved and on July 29, 1939, he was 
discharged Avith a normal temperature and relatively symptom-free. 

In October 1940 the bladder stone began to give trouble, and he 
Avas admitted to a hospital in Stockholm on Nov. 5, 1940. 

Roentgen examination of abdomen and pelvis (Akerlund). November 
6, 1940. The kidney shadows Avere of normal size on both sides but the 
spleen shadow appeared to be considerably enlarged. Urethrocysto- 
graphic examination revealed a bladder stone the size of a hen’s egg 
and considerable enlargement of the prostate. 

Operation (Hellstroai). November 7, 1940. Suprapubic cystotomy 
and extraction of the calculus. The concretion Avas as big as a hen’s 
egg. The postoperative course AA'as complicated by a hematoma in the 
prevesical space. 

During the succeeding tAvo months the leukocytes varied betAveeii 
27,000 and 89,500 per mm“. Differential counts on three occasions 
shoAved the folloAAung variations: myelocytes, 1 per cent; metamyelo- 
cytes, 1—2.5 per cent; rod or band forms, 8.5 — 10 per cent; poly- 
morphs, 59 — 64.5 per cent; eosinophils, 0 — 1 per cent; basophils, 0 — 1 
per cent; lymphocytes, 4.5 — 9 per cent; monocytes, 18—22 per cent. 
(A differential count in 1937 had yielded the folio Aving values: myelo- 
blasts?, 1.2 per cent; myelocytes, 0.2 per cent; rod or band forms; 31.2 
per cent; polymorphs, 52.0 per cent; eosinophils, O.s per cent; baso- 
phils, 0 per cent; lymphocytes, 7.4 per cent; monocytes, 6.0 per cent.) 

The patient AA'as discharged Avith the Avound healed on Jan. 21, 1941. 

Epicrisis. Judging by the pattern of the Avhite blood corpuscles 
and by the evidence of the roentgenograms, AA’hich indicated an 
enlarged spleen, it seemed likely that some form of clu’onic myel- 
oid leukemia Avas in question in this case. Both the perirenal 
hematoma and the preAmsical hematoma arising after the opera- 
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. 3 hands had been treated with fibrolysin injections. 2 iiacl a 
partly, and 1 a fully developed recurrence. 

In 3 cases tlie involved finger had been amputated. 

For a period of 30 j’-ears Lexer has operated upon approxima- 
tely 200 patients with “very few poor results or recurrences”. 

Kanavel ami co-worlcers have published a report of 29 cases 
operated upon in the course of 12 years. 20 were excellent (2 of 
which, however, exhibited ncAv nodules, but at a distance from 
the operative incision), in 5 cases the results were fair, 2 liad re- 
currences, and 2 had not been followed up long enough. 

Up to 1936 Meyerdikg liad operated on 117 Jiands of 84 jra- 
tients. 13 of these hands had been operated upon elsewhere previ- 
ously. Excision of the palmar aponeurosis was made in 97 cases 
with excellejrt results in 55, fair in 11, and poor in 8. The pos- 
sessors of the remaining 23 hands were dead or could not be traced. 

Subcutaneous division of the palmar aponeurosis was made in 
13 cases, with good results in 5, fair in 2, poor in 2. 4 hands could 
not be traced. 

Besides, digital amputations were 2 >erformcd in 6 cases. 

Teneotomy Avas done in one case Avith a jAoor result. 

Up to the year 1940 the same author had seen 315 patients and 
operated upon “more than 100". He had obtained “satisfactory 
results in about 90 per cent.”. 

S. L. Koch has previously rex>ortod 29 cases and later operated 
upon 18. His results arc “cojistantly improving”. 

IViiter’s Materials 

During the period 1928 — 43 111 patients affected Avith Dupuy- 
tren’s contracture haAm been treated at the Orthopedic Hospital 
in Copenhagen. 101 Avere males and 10 females. 

The youngest patient vras 17 and the oldest 76, mean age 51. 
The mean age among the operated patients AA^as 50, the youngest 
being 25 and the oldest 66. 

The occupation of the jDatients may be seen from Table II. 

The duration of the disease had been from 1 month to 40 years, 
on an average a little more than years. 

Among the 111 patients 164 hands AAmre affected AA'ith Dupuy- 
treAs contracture. Bilateral iiwolvement Avas most common, next 
in order the right hand alone (Table III). 

^ My sincBre thanks are due to Dr. Kaken Rojel of Odense for leaving me the 
material, a great part of which had been followed up. 
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and the hematoma delivered. The tumor was a lipoangiosarcoma. The 
displacement of the kidney seems to have been due more to the large 
heirratoma than to the much smaller tumor. 

11. (Kolbenheyer.) a 49'year-old man. He became acutely ill with 
intense pain over the left kidney but without blood in the urine. Pyelo- 
graphy on the left side revealed a renal pelvis abnormal in shape. 
Judging by the illustrations, the renal pelvis was also more laterally 
situated than is normal. The condition was diagnosed as renal calculus. 
(In view of the subsequent developments, however, this first attack 
also may have been connected with a perirenal hematoma which 
was later gradually absorbed.) The patient returned 3 years later suf- 
fering from a similar attack of pain on the left side. A large mass was 
now palpated under the left costal arch. Pyelography now revealed 
that the renal pelvis occupied a different position from that seen in 
the pyelograms taken 3 years earlier. It was now lying close to the left 
side of the upper lumbar vertebrae. The upper portion of the ureter 
arched downward and medially, passing in front of a couple of the 
lumbar vertebrae. Urography yielded the same picture. A large peri- 
renal hematoma was discovered at the subsequent operation. Histologic 
examination of the excised kidney revealed arteriosclerotic lesions in 
the blood vessels. 

Thus, in this case, the kidirey had been displaced medially. In ad- 
dition to this, the ureter, or at least its upper segment, was dislocated 
ventrally, since it was lying in front of the lumbar vertebrae. 

12. (Simon.) The patient had had pains in the right kidney region 
for 3 months. At the physical examination hypertension (185/150) 
and a mass in the right half of the abdomen were established. A plain 
roentgenogram showed shadows of increased density and obliteration 
of the psoas major and kidney outlines on the right side. The pyelograms 
from the left side were normal. The right renal pelvis looked clumsy. 
It showed considerable lateral, ventral, and cranial displacement from 
the normal position. The ureter was arched over the soft tissue shadow, 
which formed a large bulge in a ventral direction. These features are 
clearly visible on the lateral pyelogram reproduced. The patient was 
operated upon by Laewen on a diagnosis of suspected hjqcernephroma. 
The kidney aird a large part of the hematoma were removed. In the 
kidney there were a number of necrotic foci penetrating out to its sur- 
face. It seemed likely that the bleeding had originated from these 
areas. 

13. (Mackenzie.) A man, 35 years of age, who was suffering from 
polycythemia-. He became- suddenly ill, with pains in the left kidney 
region. At the same time a mass developed in the same area. A pyeio- 
graphic examination was made on the left side, and according to Mac- 
kenzie the renal pelvis, which was large and irregular in outline, was 
found to be dislocated downwards and laterally. Judging by the roent- 
genogram he reproduces, however, this interpretation can hardly be 
the correct one. The picture shows that the renal jielvis is displaced 
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The A\T.'iter has attempted to classify the disease into grades 
on the basis of the data obtainable from the case records. The 
classification in all essentials is according to Meybrding; 

Grade 0: Nodules in the palmar aponeurosis, sometimes in- 
volving the skin, but no flexion deformity. 

Grade I: In addition to the conditions already mentioned, 
major or minor flexion deformity of one finger only. 
Grade II: Tlexion deformity of more than one finger, nowhere 
attaining 60°. 

Grade III: Tlexion deformity of more than one finger, exceeding 
60° in at least one. 

Grade IV: Major or minor flexion deformity of all fingers. 

As mentioned above the deformity as a rule affects the ring or 
little finger. The distribution in our material is as follows: 


Thumb 6 times 

Index finger 10 » 

Middle » 36 » 

Ring '> 8T » 

Little » 88 » 


84 of the 164 hands were submitted to operation, 80 not. Table 
IV sets out the degree of the deformity of all the affected hands. 


Table IT. 

Degree of Deformity of the IG^ Hands. 


Grade 

Excision of 
palmar apo- 
neurosis 

Digital amputation 
(sometimes supple- 
mented rvith excision 
of palmar aponeurosis) 

Not 

operated 

1 t 

Total 

0 

10 

__ 

16 

i i 

' 26 

I 

34 

8 

24 

i 66 , 

n 

13 

1 

20 

34 I 

Ill 

11 

7 

19 

37 

IV 



1 

1 1 


68 

16 

80 

i 164 


Operative Technique. 

Considering that the material has been in the hands of dif- 
ferent surgeons and that it extends over a period of 16 years 
witnessing a changing technique, the operation of course has been 
j)erformed in various ways. The skin incision generally has been 
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adapted to the nature of each individual case,, being S-shaped, 
cross-shaped, or, with increasing frequency during the latter 
years, as shown in the drawing. During recent years there has 
been an increasing tendency to wide excision instead of a removal 
of the contracting cords only. 

In 7 cases only was the skin of the palm sacrificed and substi- 
tuted by a skin graft, once by the method of Thiersch, another 
time by a pedunculated graft from the abdomen, and in the re- 
maining cases with Krause’s flaps. All the transplants "took” 
without complications. 

In the case of amputations the soft parts of the amputated 
finger often were applied to cover a defect resulting from the ex- 
cision of the palmar aponeurosis. 

Usually the operation was bloodless, performed in a number of 
cases under local, tliough as a rule under general anaesthesia. 
Mostl}’’ dry dressing. When dealing with skin grafts and in some 
other cases, e. g. of injury to the skin during operation, the 
bandage applied has been a "vaselin net” (i. c. vaselin on a single 
layer of extra coarse-meshed gauze) and sponge compression con- 
sisting of an ordinary sea sponge wrapped in a piece of dry gauze. 
In about half the cases the hand was immobilized in a splint witli 
the fingers in extension. The splinting often was continued for the 
night up to several months. 

The skin sutures are removed on the ]4th post-operative day, 
and active movements are instituted. In case of slow restoration 
of function, physical therapy, exercise, warm hand baths, and 
often iontophoresis with potassium iodide. A few cases of hy- 
pertrophic scars have been treated with roentgen. 

Excision of the palmar aponeurosis was employed in the case of 
68 hands of 62 patients. 2 of tliese hands had previously been 
operated upon elsewhere, in the one case 5 times. 

62 of the 68 hands have been followed up for a period ranging 
from 6 months to 12 j^ears. The follow-up period was less than a 
year in the case of 4 hands only. 40 have been followed up for 2 
years or longer, 27 for 3 years or longer. 

In 43 cases or 69 per cent, the results were excellent. 

This group includes 6 hands which later have developed no- 
dules, but at a distance from the operative incision and without 
further symptoms. In one case the result is excellent as far as the 
contracture is concerned, the scar looks satisfactory, there is no 
tenderness or flexion deformity and the fingers spread normall 3 ^ 
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but there is liyperaesthesia and when the hand is clenched the 
middle and ring fingers are 2 cm. and the little finger 4 cm. short 
of reaching the palm. It was, hoAvever, considered warrantable 
to include the case in this group, considering that a roentgen 
examination revealed arthritis of the finger joints. 

In 7 cases or II 'per cent, the results toere fair. 

All the hands of this groujj are capable of working. In one case 
the operated finger is 2 cm. short of reaching the palm when the 
hand is clenched. The remaining hands could be clenched freely. 
In no case did the flexion contracture exceed 20°, but there was 
some parassthesia, hypaisthesia or tenderness, cicatricial hyper- 
trophy or a slight tension. If these conditions were pronounced, 
the case was classed with the poor results. 

The group includes 3 patients exhibiting the initial stages of 
minor recurrences, but without tenderness, tension, or limited 
motion. 

In 12 cases or 20 per cent, the results were poor on account of 
recurrences, tenderness, h}^ertroi)hic scars, severe sensibility dis- 
turbances, or flexion deformity of more than 20° (cf. the case 
histories). 

16 hands of 12 patients were treated with amputation of the 
affected finger, and as a rule simultaneous removal of the ad- 
joining aponeurosis. The little finger was removed in 11 cases, the 
ring finger in 4 cases, and the middle finger in 1 case. 

Indication to amputate as a rule was constituted by severe 
articular contracture, esi^ecially Avhen accompanied by subluxa- 
tion, but sometimes amputation Avas i^referred by the patient, 
who Avanted to regain the use of the hand as quickly as 230ssible, 
disregarding the cosmetic result. 

13 of these hands Avere after-examined. 3 had recurrences Avith 
contracture of the adjoining fingers, but the remaining 10 are 
satisfactory. 

The number of amputations, 16 out of 84 operations (19 per 
cent.) is high AAdien compared Avith Meyerding's figures, viz. 6 
out of 117 (5 per cent.). This is not, hoAvcA'^er, the only striking 
difference betAveen the tAvo materials. Oj)eration Avas performed 
in 74 out of the 111 jDatients constituting the A\aiter'’s material 
(67 per cent.), AAdiereas Meyerding of the Mayo Clinic reports 
operation of “more than 100” of 315 2 )Rtients ui) to 1940 (about 
34 per cent.). 
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According to J. S. Davis tlie material reported by Meveeding 
of 117. operated bands was tbe largest material reported from any 
single clinic up to 1936. The writer has not been able to find a 
larger material in the literature accessible for the present. In view 
of the limited size of the materials, a comparison of the results is 
of minor interest (Table V). 


Table V. 


Results. 


Excision of palmar aponeurosis 


I 


Author 1 I 

1 


£ 

1 ' 


‘ 5 

1 E.xcellent ' Pair 

Poor 

'h ' g j 

1 1 
1 1 




! 1^1 

1 i ! 


1 Kanavel, Koch, 

' 1 







[ 1 

1 Mason 1929 . . . . i 

29 

27i 

20 

(74 

%)i 

5 

(19%), 

2 (7%) 

1 Desplas 1932 1 


8i 

5 

(62 

%) 

3 

(38%)I 


' A. A. Davis 1932 . 

3ll 

31 

12 

(39 

%) 

10 

(32%), 

9 (29%) 

' Meyerding 1936 . . 

! 97 

74 

55 

(74 

%) 

11 

(15%)l 

8 (11%) 

Writer’s Material 


1 





i 

1 1944 

68 

1 62 

! 43 

(69 

%), 


(11%)| 

12 (20%)j 

1 1 

233 

.202 

135 

(67 

%)' 

'36 

(18%)! 

31 (15%) 



Division 
of the pal- 
mar apo- 
neurosis 


s 


8 

13 


1 , 3 

2 | 6 

16 



I 1 


Discussion — Conclusion. 

Dupuytren's contracture has been known as an independent 
disease for the last one and one-quarter century, but even now 
its etiology is not clear. Several factors seem to play a part. The 
essential causes presumably are heredity and minor traumata. 
The significance of the trauma is indicated by a far higher fre- 
quency among labourers than among clerks and people of similar 
occupation, and moreover by the facts that the deformity is 
about 7 times as common among males as among females, that 
the onset as a rule occurs in the right hand, that it never is en- 
countered in children, and that it is rare in early life, but increases 
in frequency with advancing age. 

Numerous patho-anatomical investigations have been made, 
but the nature of the disease has not been fully elucidated. The 
onset is characterized by proliferating, amply vascularized con- 
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nective tissue with marked round-cell infiltration, in advanced 
stages passing into tendon-like connective tissue with few cells. 

The discomfort is due to a flexion contracture of the fingers. 
The pain and tenderness sometimes experienced arise in conse- 
quence of the transformation of the aponeurosis into firm con- 
nective tissue, exerting a pressure upon blood vessels and nerves. 

The treatment of choice is excision of the palmar aironeurosis 
in cases rvhere it is practicable. Hardly any effect can be expected 
to result from physical therapy, though redressing exercises may 
contribute to delay the contracture. Tibrolysin injections were 
only attempted in the case of one patient before he entered the 
hospital. The injections Averc of no effect whatever, and the hos- 
pital has not felt tempted to try this method of treatment. 

The incision should be made along the natural creases of the 
palm, an incision across the creases being apt to destroy an other- 
wise satisfactory result by the formation of a tense, hjqDertrophic 
cicatricial bridge giving rise to fissures and pain. An incision in 
the finger should be antcvo-lateral. 

The excision of the aponeurosis is most easily acconqdished 
when the mobilization is begun proximally, at the apex of the 
aponeurosis which may be raised Avith a forceps and pulled doAAm- 
Avards. With the aid of a fine knife or scissors all the fascial strips 
are carefully dissected free of the surrounding tissue. While mo- 
bilizing the aponeurosis the surgeon should be extremely careful 
not to damage the blood vessels and nerves embedded in the fi- 
brous tissue and Avhich may be displaced as much as the AAudth of 
a finger (Mason). Tor this reason a bloodless operatWe field is 
to be preferred. 

Before the Avound is closed, the haemostasis must be complete. 
Post-operative haemorrhage is an annoying complication Avhich 
may compromise the healing and delay the restoration of function. 

General anaesthesia is preferable to local anaesthesia, the risk 
of post-operative haemorrhage being less. 

A total removal of the aponeurosis Avould be most desirable, 
but it is technically impracticable. On the other hand, a systematic 
removal of the aponeurosis in line Avith the three ulnar fingers 
may be accomplished, and considering that the disease in most 
cases is localized to this area, such a procedure presumably Avould 
diminish the. risk of recurrence. ' ■ . 

Affected skin areas should be removed and replaced bj’’ sldn 
grafts of full thickness. Kanavel even recommends the remoAml 
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of skin injured during tlie operation, cont.ending tliat such skin 
iins a poor tendency to iieal. His experience is not in accordance 
witli ours. We ]iavc obtained excellent results in several cases in 
whicli tJie skin liad become badly lacerated during the operation. 

Dressing vith sea sponge comjiression is to be recommended. 
TJie use of a liand splint may be discussed. Kaxavkl, who for- 
merly used a liand splint for a few weeks, has shortened the period 
to 8 — 10 days, maintaining that he obtains a more rapid restora- 
tion of function by this method. In case of a tendency to con- 
tracture of a finger we would, however, recommend a splint for 
the night for some lejigth of time. 

Hot hand baths arc the best remedy against po.st-operative 
tenderness and articular .stiffnc.ss. Iontophoresis with pota.s.sium 
iodide also lias been ajiplicd with good results at the Orthopedic 
Hospital. 

When is an operation indicated? 

In mild cases occurrinq in carhj life it is advisable to e.xcisc the 
palmar aponeurosis as a prophylactic measure, since the deformity 
always is progressive, though slowly in most cases. 

In mild cases occurring at a mature age (about 50) one must 
await developments, since the.se patients have a chance of es- 
caping further symptoms on account of the slow progression. 

Severe cases occurring at a mature age call for an operation, if 
the patient is embarra.sscd by the deformity. If the general con- 
dition is satisfactory and the tendency to heal is e.xpected to be 
good, excision of the palmar aponeurosis should be performed, 
but a severe articular contracture requires digital amputation. 
The soft parts from the amputated finger may successfully be 
applied to cover a defect in the palm left by the excision of the 
aponeurosis. In several cases amputation is an excellent form of 
operation and the patient can as a rule quickly return to his work. 


Case Histories. 

For lack of space the writer is unable to report all the case 
histories and therefore has chosen those exhibiting a poor opera- 
tive result, which presumably arc of most interest. 

No. 1. — Left Land, 

Case Eec. 2245/35. Painter, aged 50. First seen on June 12, 1935. 
An advancing Dupuytren’s contracture had for several years been pres- 
ent in the ulnar fingers of both hands and the left thumb. 
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Obj. exam.: Contracting cords to tlie left thumb, ring and little 
fingers. The flexion deformity is most marked in the case of the little 
finger (Grade II). 

On June 13, 1935, under ether auscsthesia, a cross-shaped incision 
was made opposite the ring finger and an antero-lateral auxiliary in- 
cision in the little finger. After all the contracting tissue had been 
removed the finger could be fully extended. Immobilization with ex- 
tended fingers in plaster of Paris for a fortnight. Uneventful recovery. 

After-examination on March 2, 1943 years after the operation); 
The scar is tender, projecting above the palm like a panel. Extensive 
recurrence. The tip of the little finger is in contact with the palm. 

No. 2. — • Left hand. 

Case Rec. 2255/36. Tram conductor, aged 50. First seen on April 16, 
1936. Dupuytren’s contracture of 3 years’ standing. 

Obj. exam.: A 45° flexion contracture of the proximal interphalangeal 
joint of the little finger (Grade I). 

On May 26, 1936: Operation. All the contracting tissue was re- 
moved with great thoroughness and a volar splint applied. The con- 
tracture quickly recurred and the scar was h}q)ertrophic and tender. 

On Oct. 7, 1939: Re-operation under ether anresthesia. Excision of 
all the contracting cicatricial tissue. Krause’s skin graft from the 
abdomen. Uneventful recovery. After-treatment with night-splint. 

After-examination on Fehr. 13, 1943 (3 years and 4 months after 
the latter operation): Left little finger flexed 90° at the 2?roximal 
interphalangeal joint. The scar is hypertrophic and tender, but the 
hand may be clenched freel)’’. 

(The same patient was submitted to amputation of the right little 
finger. Result satisfactory after a follow-up of 8 years). 

No. 3. — ■ Right hand. 

Case Rec. 5460/36. Female brewery worker, aged 52. First seen on 
Aug. 26, 1936. Bilateral Dupuytren’s contracture of 2 years’ standing. 

Obj. exam.: A bilateral, symmetrical flexion contracture of 30° at 
the metacarjjOphalangeal joint of the little finger and a slight con- 
tracture of the ring finger (Grade II). 

_ On Nov. 5, 1936, under ether anaesthesia, through an S-formed in- 
cision with a bloodless operative field, the affected palmar aponeurosis 
oi the right hand was excised. The surgeon was positive that all the 
contracting tissue had been removed. Post-ojierative treatment with 
iontophoresis and night-splint. 2 months after the operation the finger 
could be fully extended. 

After-examination on Fehr, 3, 1943 (6V4 years after the oj)eration): 
The patient is working, but there is a recurrence uith a thick con- 
tracting cord of fascia and a flexion deformity of 90° at the proximal 
interphalangeal joint of the ring finger. (The left hand was submitted 
to the same operation and the same j)ost-operative treatment with an 
excellent result (6 years after the operation)). 
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No. 4. — Riglit hand. 

Case Roc. 80(5/39. Boiler-smith, aged 4G. Rir.st seen on Febr. 7, 
1939. I)upn)'tren's contracture of 3 years’ standing. 

Ohj. exam.: Flexion deformity of the middle and ring fingers of 30° 
at the metacarpophalangeal joint (Grade II). 

On March 6, 1939, under ether ana'sthesia, through a hayonet- 
shajjcd incision, operation for Diipuytreii’s contracture of the right 
hand. Dressed Avith sea .sponge compres.sion. The healing took a month, 
after Avhich time there was full mol)ility. 

A}fcr-c.vamnia(ion on Jan. IS, 1911 (nearly o 3'cars after the opera- 
tion): Recurrence with tenderness of the volar scar and a rather mar- 
ked contracture of the little finger. 3'cars after the operation the 
left little finger Avas amputated on account of Dn])Uvtren's contracture 
Avith a good result). 

No. 5. — Left hand. 

Case Roc. 23G2/39. Painter, aged 52. First seen on HIua' 11, 1939. 

Obj. c.Ta)n.: DupuA’tren’s contracture of the left ring and little fingers 
(Grade II?). 

On June 10, 1939 operation Avas performed under ether nna'.sthosia. 
All the contracting tissue Avas considered to have l)een rcmoA'cd, down 
to the flo.vor tendons. Drg dressing and sea .sponge comj)ression. Un- 
CA'cntful recoA-cry. Shortlj- after the operation there Avas a recurrence 
and the contracture progres.scd. On Febr. 17, 1943 the proximal inter- 
jjhalangeal joint of the loft ring finger Avas 30° short of a full extension 
and the little finger Avas flexed 80°. Pronounced recurrence causing 
iucoiiA'cnience during Avork. The right hand is now inA'oh'cd. 

On Fehr. 19, 1913 re-operation uj)dcr local an/esthesia. After remoA-al 
of all the contracting tissue the ])roximnl interphalangcal joint of tlie 
little finger AA-as 30° short of full o.xtcnsion Avhich only could l)e ob- 
tained bj' articidar resection. The patient did not, hoAVcver, AA'isli such 
a resection, so the Avound AA'as closed and the hand s])lintcd and dressed 
AA’ith sea sponge compression. 

Afler-exaininalion on Julj/ 17, 1911 (1 year and 5 months after the 
latter operation): G0° fle.xion deformit}’- at the jjro.ximal interjdialangeal 
joint of the little finger. The patient states that the finger is hardly 
anj' better than before the operation. 30° fle.xion deformity at the 
proximal interjAhalangeal joint of the ring finger, but the middle finger 
is satisfactory. The hand maj' be clenched freely. 

No. 6. — ■ Right hand. 

Case Rec. 888/40. Engineer (enthusiastic roAver), aged 34. First 
seen on Febr. 20, 1940. Increasing flexion of the right little finger 
during the last 5 — G years. Is “unable to use the hand any more . 

Obj. exam.: 90° flexion deformity at the metacarpophalangeal joint 
of the little finger and 45° at the proximal interjjhalangeal joint 
(Grade I). 

On March 29, 1910, under ether anaesthesia, through a Z-shaped 
incision remoAml of all the contracting tissue botAA’een the skin find 
tendon. The finger could be almost fully extended. A slight infection 
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in tlie wound yielded to treatment with ointment, soap baths, and po- 
tassium iodide iontophoresis. 

After-examination on 3Iareh 13, 1943 (3 years after the op^eration): 
Eecurrence and a hj^iertrophic, somewhat tender scar, 45° flexion 
deformity at the proximal interphalangeal joint. Eeduced sense of touch. 

No. 7. — Eight hand. 

Case Eec. 4228/42. Coal carrier, aged 57. First seen on June 2, 

1942. Advancing contracture of the right middle, ring, and little 
fingers of several years’ standing. 

Obj. exam.: 60° flexion deformity at the metacarpophalangeal joints 
of the little and ring fingers, 45° at the proximal interphalangeal joint 
and a slight tension when extending the metacarpophalangeal joint 
of the middle finger (Grade III). 

On Jvly 27, 1942 an operation Avas performed under ether anres- 
thesia. The fingers now could he almost fully extended. There was some 
superficial necrosis of the wound. After-treatment Avith ointment of 
cod liver oil, soap baths, inotophoresis and at last KanaAml’s gloAm. 

After-examination on Oct. 26, 1944 (2 years and 3 months after the 
operation); The patient states that the hand is much Avorse after the 
operation. He is unable to clench it properly and the scar is tender. 
He had been obliged to give up his Avork as a coal carrier and noAV 
earns his Imng as a labourer. On account of the hand he prefers hand- 
ling a spade and similar coarse tools. 

The objective examination did not reveal an actual recurrence, but 
a tender and hypertrophic scar iiwohdng a considerable contracture 
in the right palm. The contracture keeps the ring and little fingers close 
together, only permitting a spreading of a fcAv mm. There is a flexion 
deformity of 25° at the metacarpophalangeal joints of the ring and 
little fingers and of 10° at the proximal interphalangeal joints. When 
clenched the ring and little fingers are 4 cm. short of reaching the palm. 

No. 8. ■ — Left hand. 

Case Eec. 928/43. Fruit merchant, aged 37. First seen on Febr. 2, 

1943. 

During the last 3 — 4 years there have been nodular groAvths and 
tension of both palms and a flexion deformity of the fiirgers. 

Obj. exam.: Contracting bands in the palm in line Avith the little, 
ring, and middle fingers. Flexion deformity at the proximal inter- 
phalangeal joint of the little finger of 40°, at the metacarpophalangeal 
joint of the ring finger of a fcAV degrees, at the metacarpophalangeal 
j oint of the middle finger of 30°, and at the proximal interphalangeal 
joint of the last-mentioned finger of 60° (Grade III). 

On Febr. 3, 1943, under local antesthesia, all the tissue contracting 
the little and middle fingers Avas remoAmd. Dry dressing. Uneventful 
recovery. 

After-exammalion on Oct. 26, 1944 (1 year and 9 months after the 
operation): For the last 20 years the patient has run a AALole-sale bu- 
siness in fruit. He spends much of his time handling boxes filled AAUtli 
fruit AAithout major discomfort. 

2 — 'iBJ/lSl. Ada chir. ScancUnav. Yol.XCIII^ 
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The objective examination revealed a hypertrophic, firm, and tense, 
though not tender scar. There is an extensive recurrence at the site 
of the incision and contractive changes spread over almost the entire 
palm and the fingers. The nodules are not tender. The mobility is still 
surprisingly good, there being a flexion deformit} of merely 10° at 
the metacarpophalangeal and proximal interphalangeal joints of the 
middlefinger, and the hand clenching freely. The fingers spread poorly. 

No. 9. — Right hand. 

The patient is identical with No. 8. 

Obj. exam..: Contracting bands in the palm and to the index, middle, 
and ring fingers. Flexion deformity at the metacarpophalangeal joint 
ol the index finger of 10°, at the metacarpophalangeal and proximal 
interphalangeal joints of the middle finger of 45°, at the metacarpo- 
phalangeal joint of the ring finger of 2U°, and at the proximal inter- 
phalangeal joints of the ring and little fingers of 45° (Grade II). 

On Apr. 7, 1943, under local anmsthesia, all the tissue contracting 
the middle and ring fingers was removed. Immobilization in a volar 
splint. The healing was delayed, and the patient received a post-opera- 
tive treatment of iontophoresis with potassium iodide xl6. 

After-examination on Oct. 26, 1944 (1 year and 8 months after the 
operation): No inconvenience when working. Recurrence ^nd massive 
changes in the palm and on the fingers. The scar is very tender and 
there is a flexion deformity at the metacarpophalangeal and proximal 
interphalangeal joints of the middle, ring, and little fingers of 20°. 

No. 10. — Left hand. 

Case Rec. 1298/37. Warehouse foreman, aged 52. First seen on 
March 3, 1937. Dupuytren’s contracture of the left hand of 10 years’ 
standing. 

Obj. exam.: A flexion deformity of 90° at the metacarpophalangeal 
and proximal interphalangeal joints of the ring and little fingers 
(Grade III). In 1943 the middle finger had become involved. 

On July 28, 1943 an operation was performed under ether anEcsthe- 
sia, leaving, however, a flexion deformity of 10° — -30° of the middle, 
ring, and little fingers. Uneventful recovery. 

Ajlcr-examination on Oct. 30, 1944^ (1 year and 2 months after 
the operation): The scar looks satisfactory and is not tender. Flexion 
deformity of 110° of the little finger, 90° of the ring finger, 70° of the 
middle finger, and 45° of the index finger. MTien clenched all these 
fingers are 3 cm. short of reaching the palm. 

No. 11. — Left hand. 

Case Rec. 279/43. Housewife (epileptic), aged 39. First seen on 
Jan. 13, 1943. (More than a year prior to this time the right hand had 
been operated upon elsewhere and an exacerbation of the condition 
had necessitated an aniputation of the ring and little fingers shortly 
after. The index and middle fingers are now becoming involved.) 

Obj. exam, (left hand): Flexion deformity of 90° at the proximal 

* Personal communication from the patient’s own pliysician. 
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and 10° at the distal interphalangeal joint of the little finger, 15° at 
the proximal interphalangeal and 20° at the metacarpophalangeal 
joint of the ring finger, 45° at the proximal interphalangeal joint of 
the middle finger (Grade III). 

On Sept. .9, 1943, under ether ansesthesia, through a Z-shaped in- 
cision, and with a bloddless operative field, all the tissue contracting 
the middle, ring, and little fingers was removed. The middle and ring 
fingers may now be fully extended, whereas there still is a contracture 
at the proximal interphalangeal joint of the littie finger. Hand splint. 
Uneventful recovery. 

Ajter-examination on Oct. 27, 1944 (1 year and 1 month after the 
operation): The little finger is in acute flexion and there is a flexion 
deformity of the middle and ring fingers. The patient has not regained 
the full use of the' hand. 

No. 12. — Right hand. 

Case Rec. 11534/43. Representative (formerly mechanic), aged 42. 
First seen on Aug. 16, 1943. Increasing contracture of the right little 
finger of 2 years’ standing. The patient has received fibrolysin injec- 
tions elsewhere, but without effect. 

Obj. exam.: Contracting bands to the ring and little fingers. A flexion 
deformity of 60° at the metacarpophalangeal and of 20° at the proximal 
interphalangeal joint of the little finger. A minor contracture of the 
ring finger (Grade III). 

On Dec. 22, 1943, under ether anaesthesia, and with a bloodless 
operative field, removal of two thick lumps of fascia at the site of the 
extensions to the ring and little fingers. Sea sponge compression, U 21 - 
eventful recovery. 

Ajter-examination on Nov. 3, 1944 (11 months after the o^jcration): 
Working as a representative. Is unable to carry bags or anything else 
in the right hand on account of tenderness and hypersensitiveness of 
the little finger. 

On the flexor surface of the little finger there is a longitudinal, ten- 
der, and tense, rather nodular scar, adhering to the underlying tissue. 
There is a marked hyperresthesia, “an electric current racing through” 
the patient when the finger is touched. There is full mobility of all 
fingers. The scar in the palm is hardly visible and neither tender nor 
hypersensitive. 


Siimiiiavy. 

After a brief survey of the etiology, pathogenesis, pathological 
anatomy, and symptomatology of Dupuytren’s contracture the 
■writer revie'ws the methods of treatment, surgical treatment in 
particular, and describes the various forms of incision. 

Ill patients affected with Dupuytren’s contracture, 101 men 
and 10 women, have been treated at the Orthopedic Hospital in 
Copenhagen during the period 1928—43. The mean age was 51 
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years. Among these 111 j)Rtients 164 hands 'were affected. 84 
Avere operated upon and 80 not. Excision of tlie palmar apo- 
uem’osis was performed in the case of 68 liands, 62 of which have 
been folIoAved up for a period ranging from 6 jnonths to 12 years. 
Onty 4 hands have been followed ujj for less than a year, 40 has'^e 
been followed up for 2 years or longer, and 27 for 3 years or longer. 

The results Avere excellent in 43 cases or 69 per cent., fair in 
7 cases or 11 per cent., and poor in 12 cases or 20 per cent. 
(Table V). 

The AAT.’itcr recommends surgical treatment. Total removal of 
the aponeurosis is desirable, but technically impracticable. The 
risk of recurrence perhaps could be reduced by a consistent re- 
moA’al of the apneurosis in line A\dth the 3 ulnar fingers, this area 
usuallA^^ being the site of the lesion. 

Einally, the AAndter discusses the operative indications. 

The case histories of tl)e patients exhibiting pioor results arc 
appended. 


Zusammeiifassinig. 

Es Avird eine kurze Ubersicht iiber die Dui^uytren'sche Kon- 
traktur, ihre Atiologie und Pathogenesc, ilire i^athologische 
Anatoinie mid Symptomatologie gegeben. Darauf Arerden die Bc- 
handlungsinethoden durchgenommen, besonders die operatwe 
Behaudlung, und die A^erschiedenen Inzisionsformen beschrieben. 

Im Orthopadischon Kranlvenhause in Kopenhagen Avurden in 
den Jahreii 1928 — 1943 111 Ealle Amn D. K. behandclt, 101 Man- 
lier und 10 Frauen. Das Durchschnittsalter betrug 51 Jahre. 
Diese 111 Patienten batten 164 angegriffene Hando. 84 Hande 
Aviu’den operiert, SO nicht opeidert. An 68 Handen AA’urde Easzien- 
exstirpation Amigenommen, und ZAA^ar sind 62 Amn ihnen nach 
einer Beobachtimgszeit von V 2 — 12 Jahren nachuntersucht Aimr- 
den. Nur 4 Hande wurden AA^cniger als 1 Jahr beobachtet, 40 sind 
2 Jahre oder inelir beobachtet AAmrden, 27 3 Jahre oder mehr. 

Das Ergebnis Avar ausgezeichnet in 43 Fallen oder 69 %, mit- 
telmassig in 7 Fallen oder 11 % und schlecht in 12 Fallen oder 
20 % (Tabelle V). 

Es wird betont, dass die Behandlung eine operative sein soli. 
Vollstandige Entfernung der Aponeurose ist AviinschensAvert, tech- 
nisch aber nicht durchfiihrbar. Vielleicht AAmrde systematische 
Abtragung der den 3 ulnaren Fingern entsprechenden Partie der 
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Aponeurose die Kezidivgefalir vermindern, da das Leiden zumeist 
in dieseni Gebiete sitzt. 

Scliliesslic]i wird besclirieben, Avelcbe Lalle zu operieren sind, 
Es folgen Ausziige der Krankengescliicliten der init scbleclitein 
Ergebnis operierten Patienten. 


R6siini6. 

LAuteur fait un court ex 2 DOse de la maladie de Duj)uytren, de 
son etiologie et de sa patliogenie, de son anatomic patliologique 
ct de sa symptomatologie. II j)asse ensuite en revue les metliodes 
tberapeutiques surtout les methodes operatoires et decrit les 
divers traces d’incision. 

A I'Hopital ortliopedique de Copenbague, on a traite 111 cas 
de la dite affection de 1928 a 1945, dont 101 homines et 10 fem- 
mes. Age moyen: 51 ans. Chez ces 111 malades, 164 mains etaient 
atteintes. .84 ont etc operees et 80 ne Pont jias ete. Dans 68 cas, 
on a pratique Pextirjiation de Pajionevrose; 62 ont ete controles 
posterieurement. Temps d'observation variant de 6 mois a 12 
ans. 4 mains ont ete observees moins d'un an et 40 Pont ete 2 ans 
ou plus, 27 mains, 3 ans ou plus. 

Eesultat excellent dans 43 cas ou 69 %; moyen dans 7 cas ou 
11 %, mauvais dans 12 cas ou 20 % (Tableau V). 

L’auteur souligne que le traitement doit etre operatoire, 11 
faudrait pratiquer si possible la resection de toute Paponevrose, 
mais c'est techniquement irrealisable. La resection de Papone- 
vrose correspondante aux trois doigts cubitaux diminue le danger 
de recidive, car cbst le point dAlection de la maladie. 

Enfin Pauteur indique quels sont les cas quTl faut operer. 

L'expose se termiiie jiar des extraits de journal concernant les 
malades operes avec mauvais resultats. 
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Chief: The author. 


Sacral Dermoid Cysts. Especially ^vitli a View 
to their Treatment. 

By 

H. FROSTAD. 


The sacral dermoid cysts may be divided into two groups: 
Those which lie anterior to the os sacrum and those which lie 
posterior to it. Those which lie anterior are very rare. They lie 
strongly ramified between os sacrum and rectum, opening into 
a thin fistula in the rima at the inferior extremity of the coccyx. 
They give rise to protracted suppuration and are cured by total 
extirpation after a broad opening and chiselling of the coccyx 
and the lower end of the os sacrum as by amputatio recti. 

Here only the dorsal dermoid cysts will be mentioned, especially 
their treatment. They are tumours which occur frequently, af- 
fording one of the best proofs that tumours may arise from Avrongly 
stored elements of tissue during the embryonic growth; concerning 
dermoid cysts, from wrongly stored ectodermic components. Nu- 
merous experiments upon animals, the first time made by E. 
Kaufmann, prove this. Transplantation of epidermis with its 
corium and subcutis, forms typical dermoid cysts whose pulpy 
contents consist of degenerated epithelium, liair and secretion of 
sebaceous gland. Similar experiments Avith transplantation of der- 
mal patches to different parts of the body, Avere made by Bibbeet. 

It should be emphasized that these cysts caused experimentally, 
did not become very great, although the cyst AA^all retained its 
function of forming horned epithelium. Evidently, the groAvth of 
the cells is limited by the formation of a closed cyst. The small 
energy of groAA'^th is characteristic to cysts arisen experimentally 
and traumatically, in contrast to the congenital tumours which 
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like liair, detritus and fatdegenerated or horned flat epithelial cells 
may be found. After an inllammation gone through, moist secre- 
tion from the cyst will usually always keep in the rima inter nates. 

Microscopically the wall of the dermoid cyst presents a struc- 
ture which more or less reminds of the cutis with its papillae, hair 
roots and sebaceous glands. Occasionally even a systematic re- 
search of several specimens rvill not suffice to show any dermal 
vestiges. In this case the cyst wall and the tubes of the fistulae 
are completely necrotized, and often the ])icture of a chronic in- 
fection may be found only. Other times formidable cells may be 
found in the walls of the dermoid cyst. Konig believes that these 
cells are formed by the young cells of the connective tissue and 
are to be considered as cells of alien bodies, arising on account 
of the constant irritant in the contents of the cyst, especially the 
hairs, but also fat and sebaceous drojDS, pieces of chalk and 
sanguinary pigment. 

As to a differential diagnosis tuberculous fistulae and com- 
mon banal anal fistulae should be considered. They are located 
close to the anus and most frequently perforates to rectum, 
which the sacrococcygeal dermoid cysts never do. In the case of 
osteomyelitis in the os sacrum, or os coccygis bared bone is always 
found, whereas the dermoid cysts do not attack the bone. Banal 
abscesses, furuncles and carbuncles are located more laterally to 
the midline, and the characteristic dermal changes of the dermoid 
cyst are not found. 

Owen apostrophizes the occurrence of sacrococcygeal dermoid 
c 3 '-sts merely in the white race. Not a single case has been traced 
either in the black, yellow, or red races. The same authors state 
that they occur familially, most frecjuentl)'- in men. Under 10 per 
cent in women. Most frequently in the obese pituitary tjq^e and 
are very common in Jews, 

M'hile earlier • attempts were made at explaining the genesis 
and clinic relations of these tumours, their treatment has not 
aroused any interest till of late. Complete excision with partial 
closure and drainage is recommended by Thomason and Owen. 
Subcutaneous suture with drainage, without cutaneous suture, is 
practiced by Eisenklam. Complete extirpation of non-inflam- 
matory and inflammatory cysts far to the side in sound tissue, 
without suture and secondary healing, is recommended by Ma- 
EONGOS, Schulz and Winklee. ]\Iaeongos says: “We do not 
care about the abscesses, we do not split the tubes, but excide 
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the focus completely, far out in the sound tissue, so that thereby 
a palm-great wound ca\dty is formed, which goes down to the 
very hone."' He also apostrophizes the fact that this kind of 
treatment is favourable to the patients, as it turns out that they 
otherwise disappear after the little incision which takes away all 
symptoms, and return only at the next infection. Now, if the cyst 
and the fistulae are radicall 5 J- removed at once, the patient will 
be released from this pain in future. In a way he is right. It is 
difficult for the patient to understand that further treatment is 
necessary, as the infection is gone and the wound cavity closed. 
However, he is usually reminded of the state by the constant 
secretion from the fistulae now commencing, and the intertrigin- 
ous and scratching eczima thereby being formed. It has therefore 
been aimed at explaining to the patient that the symptoms will 
recur, if the cyst is not radically removed, and with us there 
are very few who have not returned for treatment. 

The most important principle of the author's treatment, is, 
first an extirpation of the cyst and the tubes of the fistulae in 
sound tissue with primary closure without drainage. Secondly, it 
consists in preventing infection, based on the assumption that 
the latter always comes from the anal region. 

The aim is to attain healing in the shortest time possible, with- 
out suppuration. In this way the stay at the hospital may be cut 
down to a few days, whereas the usual is a stay of two — three 
months during granulation and secondary healing of the sup- 
purating cavity which is formed without closure. 

The advantages of primary healing is, besides short stay at the 
hospital and thereby won time of labour, that one saves the pa- 
tient the pains involved in the treatment during the protracted 
suppuration. Further, a normal, thick and insensitive layer of 
skin and subcutis over the sacrococcygeal surface is formed. How- 
ever, in the case of secondary healing, the thin flats of the cica- 
trice lie close to the bone, forming no normal buffer and being 
sensitive to touch and painful to sit upon. 

During the operation as well as the after-treatment one proceeds 
consciously, aiming at preventing infection from the anal region. 

The operation is always carried out in spinal anesthesy in order 
to avoid diffusion by the local anesthesy of possibly present in- 
flammatory material in the pericystic indurated tissue. During 
the operation the patient is placed in a ventral position with a 
flection of 46 degrees of the hipjoints. 
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By desinfection of the region of the operation it is tried all 
the time to avoid suppuration from the anal region. A conveniently 
great tampon is limed down with mastix in the rima, superior 
and close to the anus which is wholty covered. It absorbs possible 
filtering from the anus and prevents contact with the latter. 
Then the usual covering of the region of the operation takes 
place. 

After the closure of the wound cavity a new tampon is limed 
over and superior to the anus instead of the blood-imbibed one 
which has been lying there during the operation. 

After the operation the patient is placed in a ventral position 
and is not allowed to lie on his back the first 5 days. This is done 
to prfevent secretion or ampullary contents to filter from the 
anal region up to the lower part of the traumatic angle. If the 
patient is allowed to enjo}’- the usual dorsal position, and if an 
ever so little drain is placed in the traumatic angle, then all con- 
ditions are present to give rise to infection and suppuration in the 
great traumatic cavity. 

During the first 5 days after the operation the patient is given 
liquid food only. As he is thoroughly emptied he has no spon- 
taneous evacuation in this time. On the 6th day the patient may 
get up‘. The neighbourhood of the trauma and the anal region are 
then quite dry, and primary healing has been achieved. The 
sutures are removed, the patient is given a clyster and passes 
to full food. Younger individuals may as a rule be dismissed 
the same day. Older individuals are rather stiff and will like 
to wait until next day. They feel flabby alter the fast which 
actually does them well, as they often belong to the obese 
pituitarj’’ type. 

In the case of extirpation of the nonabsceding cyst, only so 
much cutis is removed as is necessary in an oval excision con- 
taining the openings of the sinuses and the cyst. Then the cyst 
and the ramified tubes of the fistulae are removed totally, by 
working to the sides and down to the strengthened ligaments on 
the surface of the posterior part of the coccyx. 

If now everything is removed, the surface of the cut is formed 
by the typical sound polygonal adipose tissue. If greyish, typical- 
looking maculae in the traumatic wall as signs of vestiges of the 
eyst wall, or continuations of the fistulary tubes, occur, several 
excisions may be made until all diseased tissue has been removed. 
Yet no infection will occur, when everything has been done to 
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avoid invasion from the anal region, and the infectious cutaneous 
tubes have been removed. 

If an infection has taken place earlier, then the nearest portions 
of the cyst walls and the tubes of the fistulae are indurated by 
connective tissue, and also this should be excided, as it, on the 
one hand, forms fast bundles of fibrous tissue between the skin 
and the plate of connective tissue on the surface of the os sacrum, 
being little elastic and preventing an ideal closure of the traumat- 
ic cavity. On the other hand, it is possible that it is the site of 
a latent infection which may reblaze in the favourable conditions 
which a traumatized wound surface forms. 

If, as in the case of LIarongos, extirpation is to be made 
during an acute inflammation, it is difficult to decide what be- 
longs to the pericystic infiltered tissue. It is therefore necessary 
to go far out to the sides to be sure, and, in this way, a much 
greater traumatic cavity is attained, which prolongs the course 
of the illness considerably. 

To be better able to decide what belongs to the cyst walls and 
the tubes of the fistulae, many authors have recommended in- 
jection of blue dye, such as indigo carmine, before the operation. 
However, it is probable that this is very unfortunate. First, it 
should be presumed that the outermost parts of the fistulary 
tubes are most strongly infected, as they lie nearest to the in- 
flammatory source, and by the injection infectious material is 
carried to the outermost ramifications of the fistulary walls. Sec- 
ondly, it often happens that the dye solution pierces through 
the thin cyst walls, and does it once enter the lax adipose tissue, 
it may spread far and wide. After such an injection, a consider- 
ably greater danger of infection should, therefore, be reckoned 
with. 

After the complete extirpation the traumatic cavity is closed 
primarily from the bottom with subcutaneous and cutaneous su- 
ture without drainage. The subcutaneous closure is more easily 
done after removing all tissue indurated by connective tissue and 
an undermining to the sides to get the traumatic walls together, 
is, in this case, usually not necessary. 

The absceding cyst is broadly incided and tamponed with lapis 
gas. Thereby a sound granulating traumatic cavity is formed, 
and the extirpation may be made when all symptoms of infection 
have receded, without the traumatic cavity being by far closed. 
If the abscess has had time enough to spread any far to the sides. 
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Tabic 1. 


Besults of the operations. 




1 

2 

3 

■4 

5 

G 

7 

S 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 
,25 
26 

27 

28 

29 

30 

31 

32 

33 

34 

35 
136 
-37 
,38 
39| 
!40 


Age 

Sex 

Duration of 
symptoms 

No. of 
abscesses 

suojsjou; 

No. of da 3 's 
in bed after 
operation 

No recur- 
rence after 
no. of years 

Path. anat. 
or clinic 
diagnosis 

33 j^cars 

jr. 

i/j 3 'ear 

1 

1 

6 

3 3 'cars 

Derm. C3'st. 

28 years 

F. 

1 3 'ear 

1 

0 

8 

3 3 'cars 

Derm. C3'st. 

30 j'ears 

M. 

9 3 'ears 

6 

1 

7 

4 3 'ears 

Chr. infection. 

24 years 

M. 

5 3 'ears 

2 

2 

7 

4 3 'enrs 

Clinic, diagnosis. 

25 years 

F. 

1 3’'ear 

1 

1 

!) 

4 3 'ears 

Chr. infection. 

24 years 

M. 

2 -weeks 

0 

0 

7 

4 3 'cars 

Derm. c3'St. 

24 years 

F. 

4 3 'ears 

3 

3 

7 

5 3 'cnrs 

Clinic, diagnosis. 

19 years 

U. 

4 3 'ears 

2 

2 

8 

5 3 'enrs 

Derm. C3'.st. 

19 years 

F. 

1 3 'ear 

2 

2 

7 

5 3 'ears 

Clir. infection. 

27 3'ears 

F. 

3 montlis 

1 

1 

6 

5 3 'ears 

Derm. c 3 'st. 

21 years 

M. 

1 Week 

1 

1 

12 

5 3 'ears 

Derm. C3'st. 

22 3'ears 

F. 

12 3 ’ears 

11 

6 

8 

5 3 'ears 

Derm. C3’st. 

19 j'^ears 

F. 

1 week 

I 

1 

7 

5 3 'ears 

Clinic, diagnosis. 

28 years 

F. 

20 3 'ears 

8 

6 

11 

5 3 'ears 

Chr. infection. 

32 3'ears 

lAL 

2 3 'cars 

6 

0 

7 

1 3 'enr 

Chr. infection. 

15 3''ears 

F. 

3 3 'ears 

1 

1 

0 

1 veer 

Chr. infection. 

24 3^oars 

F. 

6 3 'ears 

2 

1 

6 1 

1 3 'ear 

Derm. C3’st. 

25 years 

F. 

6 3 'ears 

3 

1 

4 

1 3 'ear 

Derm. cyst. 

20 years 

F. 

5 3 'ears 

1 

1 

9 1 

7 3 'enrs 

Clinic, diagnosis. 

41 years 

jr. 

15 3 'ears 

8 

0 

10 1 

7 3 'enrs 

Clinic, diagnosis. 

20 3’’ears 

31. 

3 3 'ears 

2 

1 

8 

6 3 'enrs 

Derm. C3'st. 

20 years 

31. 

3 3 'ears 

3 

2 

11 , 

7 3 'ears 

Derm. C3'st. 

45 years 

M. 

2 months 

1 

1 

5 

7 3 'enrs 

Derm. C3'st. 

23 3'ears 

31. 

2 months 

1 

1 

^ i 

7 3 'enrs 

Clinic, diagnosis. 

21 years 

31. 

1 month 

1 

1 

8 1 

5 3 'ears 

Clinic, diagnosis. 

22 3"ears 

F. 

2 months 

1 

1 

7 ; 

6 3 'ears 

Clinic, diagnosis. 

19 3'cars 

F. 

8 3 'ears 

15 

3 

9 

5 3 'ears 

Clinic, diagnosis. 

22 3"ears 

F. 

5 years 

1 

1 

6 1 

7 3 'cars 

Derm. C3'st. 

years iF. 

7 years 

12 

5 

8 i 

6 3 'cars 

Derm. C3'st. 

IVJ years 

31. 

5 months 

0 

0 

5 , 

6 3 'enrs 

Derm. C3'st. 

30 3"ears 

F. 

2 3 'ears 

5 

2 

14 1 

6 3 'ears 

Dorm. cyst. 

18 3^ears 

F. 

7 months 

1 

0 

6 ' 

2 3 'ears 

Derm. C3'st. 

26 3"ears 

31. 

5 3 'ears 

4 

0 

7 ' 

2 3 'ears 

Derm. C3'st. 

25 3’'ears 

F. 

3 3 'ears 

12 

4 

6 i 

2 3 'ears 

Derm. c 3 'st. 

23 3 ’’ears 

31. 

2 years 

1 

0 

G i 

2 3 'ears 

Derm. C3'st. 

24 years 

F. 

13 3 'ears 

6 

1 

7 

2 years 

Derm. C3'st. 

19 3'ears 

31. 

3 3 'ears 

8 

2 

6 i 

3 3 'ears 

Clinic, diagnosis. 

years 

F. 

3 3 'ears 

3 

1 

6 1 

3 3 'cars 

Derm. cyst. 

25 3^ears 

31. 

2 months 

0 

0 

6 1 

3 3 'enrs 

Derm. c 3 'st. 

^0 years { 

F. 

3 3 'ears 

2 

1 

5 1 

3 3 'ears 

Derm. C3’st. 


only a few days' stay at the hospital may be needed. But, as a 
rule, the patient may be treated ambulant and do his usual work. 

The material consists of 40 cases being indicated in the table 
above. AYith the exception of two, all of them have been in for a 
control examination. Those tivo have sent a written information 
about their state. Only in two cases a lesser infection took place 
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in tlie operative trauma. No. 11 and No. 31. Otherwise they have 
all of them healed without reaction. 

In none of the cases has recurrence occurred. 

In some of the cases the specimen has not been sent in for 
path. anat. examination. Clinically, however, the diagnosis has 
been certain, with imiltiple sinuses in tjnpical place in the rima 
and the extirpated C 3 ’^st, or the incided abscess has contained 
dermoid-cyst-like detritus and hair. 

From table I it Avill be seen that the age, at the time when the 
patient comes for treatment, varies between 15 and 45 years. How- 
ever, the greater part come between 20 and 30, 28 out of 40, 
or 70 per cent. The average age 24\4 5 'ears. In contrast to this 
are, in other authors, the females prepondent, 22 out of 40. The 
obese type has absolutely been predominant. 

The greater part go with the illness for several years before it 
is correctl}'- diagnosticated and treated. More than half of them 
have had their symptoms from 3 to 20 j^ears, whereas only 12 out 
of 40 have had them less than one year. The average duration 
has been 3.9 years. The typical disposition of the state to form 
abscesses will be seen from the tabula. Singular is the fact that 
so many of the abscesses perforate spontaneously. It must prob- 
ably be ascribed to the fact that the feeling of pain is less decisive 
in the regions of the buttocks than in other parts of the body. 
The average number of days in bed, is 7.5. Usually the patient 
is in full work after one to two weeks. 


Summary. 

After a short survej^ of the clinic of the sacro-coccygeal dermoid 
cysts, their treatment is especially dealt with. Its principle is 
complete extirpation, primary closure without drainage, and 
avoidance of infection based on the presumption that it always 
comes from the anal region. After the operation the patient lies 
in a ventral position for 5 — 6 days, on liquid food, and without 
having evacuation. On the 5th or 6th clay the sutures are re- 
moved. The anal region is then quite dry and the trauma is 
healed primarily. The patient may be dismissed next day and is 
again at fcdl work in one or two weeks. 40 cases are referred to 
with merel)' lesser suppuration in two cases. No recurrence and 
average stay at hospital 7.5 daj^s. 
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Zusamnicufassung:. 

Nacli einer kurzen Ubersiclit dcr Klinik der sakrokokzygealen 
Dermoidzysten wird deren Behandlmig bcsonders besprocben. 
Ibr Prinzip ist vollstandige Exstirpation, primarer Verschluss 
obne Driinage und Vermeidung von Infektion, wobei man von 
der Annahme ausgobt, dass letzterc immer aus der Analgegend 
kommt. Nadi der Operation liegt der Kranke 5 — 6 Tagc lang in 
Baucblage bei fliissiger Kost und oline Aiisleerung. Am 5. oder 
6, Tage werden die Nabte entfernt. Die Analgegend ist nun vollig 
trocken, und das Trauma ist primiir gebeilt. Der Ivranke kann am 
folgender Tage entlassen werden und ist nadi 1 — 2 Woclien wie- 
der in voller Arbeit. Es wird iiber 40 Eiille bericlitet, und zwar 
kam nur in zwei Fallen leichtc Eiterung vor. Kein Kitckfall. 
Durcbsclinittlidier Krankenhausaufenthalt 7.5 Tage. 

Besuiwe. 

Apres avoir fait un bref resume de la clinique des kystes der- 
moides sacro-coccygiens, I'auteur s’arrete longuement a Icur trai- 
tement. En principe, c’est a Textirpation totale qu’il faut recourir 
avec suture par premiere intention sans drainage, eii evitant 
Pinfection que Pon suppose toujours provenir de la region anale. 
Le malade se coudie en position ventrale pour 5 — 6 jours apres 
Poperation et il est mis a la diete liquide pour eviter les evacua- 
tions. Au cinquieme ou au sixieme jour on enleve les sutures. La 
region anale est alors tout a fait seche et Pincision guerie per pri- 
mam. Le malade peut etre congedie le jour suivant et est com- 
pletement apte au travail une a deux semaines plus tard. Sur 
40 cas mentionnes par Pauteur, il y a eu leg ere suppuration dans 
deux cas seulement. Aucune recidive; duree moyenne du sejour 
a Pbopital: 7.5 jours. 
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From Alesund’s Municipal Hospital. 
(Chief: The author.) 


Eiipture of the Aponeurosis of the Shoulder 
Joint, Particularly Referring to its Treatment. 

By 

H. FROSTAD. 


In the last twenty years not a few has ^vritten about the injuries 
to the shoulder. The pioneer in this field is E. A. Codman who, as 
it were, has devoted his life to the study of the pathology of the 
shoulder. Very interesting is the description of bursa subacroinialis 
and its relation to rupture of the aponeurosis of the shoulder joint. 

If the rupture is discovered early, it is easily suturated, and the 
result wiU usually be a complete function of the shoulder joint. 
Suturation of an old rupture is more difficult and the result will 
not be so good. Its value may be said to be rather doubtful. The 
most ideal would be to make the diagnosis the first days after the 
damage and by operating saturate the recent rupture. 

Material: These investigations are based on the study of 243 
arthrographically examined patients and 64 obductions of shoul- 
ders. 87 arthrographies and 48 obductions among these have 
previously been mentioned by the author in Acta Badiologica 1942, 
In the material consisting of 243 arthrographies complete rupture 
was to be found in 76 cases. Incomplete ruptures at the under- 
surface of the aponeurosis in 27 cases. 

23 arthrographies have been used by fractura tuberc. majoris 
and avulsion fracture at the insertion of the aponeurosis, 13 of 
which with communication to bursa subacroinialis. 19 by luxatio 
humeri, 6 having rupture. 7 by luxatio acromioclavicularis, none 
having rupture. 31 by tendinitis calcarea, 3 having rupture. 16 
with secondary rigidity without any rupture. 4 with bursitis sub- 

3 — Acta chir. Scandinav. Vol.XClII, 
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aoromialis chr. without rupture, and 62 other injuries of the shouh 
der without any ruptures. 

Among the 76 complete ruptures diagnosed, 32 have been sub- 
jected to operation, 23 of which by the author himself. 6 are 
operated after HjobtA method, 7 are primarily saturated and 10 
are operated after the author’s method. The last 17 have been 
postexamined and will be particularly mentioned. A special con- 
trol of the complete material is in preparation. 

In the 64 cases obducted complete rupture was found in 8, 
incomplete in 9, 2 of which at the uppersurface of the aponeurosis. 

Bursa subacromialis and the afooieurosis. 

To understand better the conditions of the rupture only a few 
features of the normal anatomy of the shoulder will be mentioned. 
In most anatomical works a bursa subdeltoidea and a bursa sub- 
acromialis have been described. According to Codman they are 
usually connected with each other into a large bursa subacromialis. 
Very unfrequently a thin membrane may exist between them or 
only a slight contraction on the spot where the membrane was to 
lie. The capsule of the shoulder joint is in its superior, posterior 
and frontal part inextricably intermixed with the plane, extended 
tendons of m. m. supraspinatus, infraspinatus, teres minor and 
subscapularis into a single large aponeniosis being fixed to collum 
anatomicum. The tendons of these muscles are also mixed and to 
separate them would be very difficult. The internal part of the 
aponeurosis is thus limited by the joint cavity, while the external 
is limited by burSa subacromialis. The floor of this bursa is closely 
connected with the aponeurosis, while its roof turns to muse, del- 
toideus and the undersurface of the aexomiou. When rupture of the 
aponeurosis occurs, it removes the base of the bursa and a direct 
communication between the shoulder joint and the latter takes 
place. 

By an eventual operation or obduction of a rupture of the 
aponeurosis, one is always surprised at the size and extent of the 
bursa, “When it constantly appears less at the roentgenogram 
when examining living persons, this must be due to the difficulty 
of filling it completely on account of the muscular pressure. A less 
central part is filled, but the more peripheral parts of it lie pressed 
together to the capillary fissure which is its normal lumen. Its 
real size is therefore difficult to point out xoentgenologically, ca- 
daver excepted. Tig. 1 shows a normal bursa filled with lipiodol. 
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The specimen is taken from a cadaver, a farmer 71 years old, dying 
from intercurrent illness. In propliile one sees that about of it is 
coming within acromion, while the rest of it lies like a hat over the 
lateral part of caput, collum anatoinicum, tuberc. majus and 
collum chirurgicum. At a picture taken from above it is seen that 
it also sticks below the acromioclavicularly joint and the lateral 
end of clavicula. The lat. border of acromion is marked by a visible 
line in the contrast. 

Rupture of the aponeurosis occurs both with elder women and 
men. It very seldom occurs before the age of 40, but later it is in- 
creasing with the years. According to Lindblom^s investigations 
the frequency, however, decreases after the age of 66. Occasionally, 
however, ruptures may be seen Avith younger persons. Thus Lind- 
BLOM has mentioned a case with a labourer about 32 years old, 
and I myself have seen a case with incomplete rupture in a man 
27 years of age after trauma with fall on the shoulder. (Fig. 2.) 

Rupture appears, however, most frequently with labourers. 
But by sufficient traumas any man or woman having passed the 
stage of youth, will get it. 

Classification: According to Codman ruptures may be classified 
in total and partial ones. The former affect the whole aponeurosis 
subscapularis, supraspinatus and infraspinatus. Teres minor lies 
so far behind — dorniwards — that rupture of it may be considered 
to be improbable, at any rate it has not been observed by the 
author. The length of a total rupture measured along collum anat. 
will be about 9 — 10 cm. Some variation Avill occur due to strong 
and weak structure of the bones. 

The partial ruptures include only a part of the aponeurosis and 
pierce one or more tendons or parts of it. They may be complete 
Avith avulsion of the complete transversal in the aponeurosis, or 
incomplete ones, only through a part of it. 

The incomplete ones may again be subdivided into internal 
and external incomplete ruptures, according to their position 
externally to bursa subacromialis or internally to the joint cavity. 
Central incomplete ruptures most probably exist as well. 

Etiology: The cause of a rupture is primarily trauma. A direct 
fall on the shoulder pushing it against the ground, fall on the 
partly abducted arm, fall hanging in an arm, often Avith an unfor- 
tunate distortion or a strain in the lengthwise direction of the arm 
when lifting heavy loads. Besides the trauma the aponeurosis in 
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elder individuals must be supposed to have degenerated more or 
less and thus be predisposed for rupture. 

Lindblom bas examined a great deal of aponeurosis in elder 
people -witbout rupture, and in these too in a number of cases 
found little islands of fibrinoid degeneration, Ullimann found b)'- 
bis examinations byalin and mucoid degenerations. In approxi- 
mately all tbe cases from 26 — 80 years Lindblojm, in addition, 
found tbe bundles of tbe connective tissue changed into more 
homogeneous sclerotic tissue. With children, however, there was 
plenty of loose connective tissue betAveen thin bundles of same. 

Changes in the vascularization with degeneration of tissue and 
thus an inclination for rupture has been stressed. Lindbloji, 
however, examined the vascularization in cadaver with and with- 
out rupture by injecting cinnabar in the vessels of the aponeurosis 
and afterwards made an X-ray examination of it. He found it 
almost similar in both cases and was of the opinion that the theory 
on reduced vascularization in tendons with rupture had not been 
proved. 

In some cases calcified deposits together with rupture have 
been demonstrated, and it is obvious that it weakens the tendon 
and predisposes it for rupture, (Fig. 3.) 

In many cases the trauma that brought about the rupture can 
be exceedingly slight and even arise when the patient is performing 
his customary Avork Avhich has been done for years AA’ithout his 
being troubled by it, and in some cases a rupture by abduction is 
found although trauma in the shoulder is not accounted for in the 
anamnesis. 

By opening the bursa: One notices in recent ruptures firstly 
perhaps a peripheral end of 1 — 2 cm. length AA'ith a someAA'hat 
retracted central part, so that the hole in the manchette is triang- 
ular with its basis turning to collum anat. Tlie edges are broad and 
firm and are AveU fitted for suture. After 2 — 3 months the short 
peripheral end especially degenerates so much that suture is out 
of the question. 

Secondly the peripheral end may lack. On the ruptured spot in 
collum anatomicum and adjacent parts of tuber culum majus and 
minus an uneven and rough plane is discovered. 

By roentgen examination may thirdly be seen that the apo- 
nexirosis has taken away a bony crust of tuberculum majus. The 
picture called fractura tuberculum majoris and avnlsion fracture 
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at the insertion of the aponeurosis is frequently seen. The mechan- 
ism for the arise of the fracture is similar to that of the rupture, 
and by arthrographical examination communication between the 
joint cavity and the bursa is very often found. A slight avulsion 
fracture may, however, only with difficulty be healed. Therefore 
a permanent communication between the joint cavity and the bursa 
will take place, as is the case with rupture. Fig. 4 a shows such an 
avulsion fracture, 6 months old in a fisherman 35 years of age. 

Is, however, a greater part of the whole tuberculum majus 
taken awa}^ it will be healed and the communication will be inter- 
rupted. This is seen from Fig. 4 b -)- c. Fractura tuberculi majoris 
in a woman, 32 years old. Fig. 4 b was taken on the day of 
damage. Fig. 4 c, 8 weeks later. 

Is the aponeurosis weak, rupture like that in old people with 
degenerative changes, will be brought about. If it is strong like 
that in younger people it will stand the pressure, but the bony 
crust will be taken away. This is how the young ones rupture. This 
has previously been mentioned by the author in a paper in Acta. 
Radiologica 1942, In 1943 K. Lindblom has pointed out the same 
in Acta Radiologica. 

In the case of inveterate ruptures the picture is somewhat 
different. The central stump atrophies gradually, its edges are 
getting thinner and by and by quite smooth and facetted. The 
peripheral stump atrophies gradually as well. Finally only Avarty 
formations at its insertion will be left, and they too may disappear. 

If both supra- and infraspinatus are ruptured, tuberculum majus 
itself stands out as a prevention by abduction of the arm. At the 
rupture of subscapularis, tuberculum minus is still more prominent, 
looking like a bean-shaped, rough and uneven tap, crashing 
against acromion AA^hen abducted. 

Osteophytes are seldom to be found on tuberculum majus, but 
more often uneven erosions in collum anatomicum some AA^ay up 
the caput. 

All this, I suppose, one may characterize as rough areas on tu- 
berculum majus, minus and collum anatomicum Avith the adjacent 
parts of caput. They have always form of destruction, deposits 
being infrequently found. By destruction the loss of substance 
differs. Islands are formed, Avith grooves and ditches betAA'^een. 
The islands Avith harder bony substance being left, are particularly 
characteristic of the collum region, and they very often have a 
plate of cartilage at the top. 
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The rupture is, as a rule, larger in elder than in younger indivi- 
duals. After all it may be said to be probable that a rupture takes 
place in stages. In several cases inveterate central ruptures have 
been found together with recent peripheral ones. 

Syrnfloms: The symptoms of the rupture of the aponeurosis 
are subjected to some variation dei^endent on its being acute or 
inveterate. In the former case the patient feels great pains resulting 
from the trauma and as a rule it would be difficult to move the 
shoulder joint without increasing the pains. He keeps his arm fixed 
to the body supporting it by the other arm. The pains are especially 
great when abduction is tried. Otherwise the conditions of the 
pains are almost parallel to those accompanying other lesions of 
the shoulder. Besides sensitiveness for pressure corresponding to 
rupture is found. This sensitiveness disappears as tubcrculura 
majns and the ruptured spot slips below acromion when the arm is 
abducted. The so-called Dawbarns sign. In addition comes disturbed 
humeroscapular-rhj'thm, and occasionally an incavation laterally to 
acromion corresponding to rupture is felt. 

What troubles the patient suffering from inveterate ruptures, 
is pains in the shoulder, less mobility of the shoulder joint and a 
general weakening of the arm. Are the rough areas very much 
prommced all movements will be painful, although greatest around 
the horizontal, often with audible and palpable crepitation. The 
pains are usually greatest at night, and it is impossible for the 
patient to lie on the side affected. Owing to these pains the patient 
has been unfit for work for several months and even several years. 
Sometimes the patient tells that it slips in the shoulder when it is 
abducted, and on closer examination a distinct click is noted 
when the arm by abduction passes the horizontal, and tuberculum 
majus slips past acromion. 

With regard to the mobility in the shoulder joint the outward- 
upward lifting of the arm proves to be worst. The forward-upward 
lifting is somewhat better on account of muse, coraco-brachialis 
and caput longum bicipitis taking part in this movement. By 
abduction scapula follows before the arm has reached the hori- 
zontal, while it normally is kept fixed till the arm has reached that 
height. Scapula participates in a compensating way at a too early 
stage in the abduction: The so-called disturbed humeroscapular- 
rhythm. When scapula has been swung out maximally further 
elevation of the arm may take place to some extent by means of 
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supra- and infraspinatus. When tiie patient puts the hand on the 
other shoulder the elbow follows close to the breast and cannot 
be lifted. With the hand behind the neck the elbow points forward 
and in the direction of the chest. Because of the difficult inward- 
rotation it will not be easy to put the hand behind the back. 
The passive mobility in the shoulder joint is imlimited if no se- 
condary rigidity of the shoulder is present. To put the hand behind 
the back is really the most difficult movement after an abduction, 
in the case of recent rupture owing to the heavy pull of the capsule 
when being rotated, and when inveterate ruptures are concerned, 
on account of the narrowing of the capsule after the patient having 
kept his arm at rest too long. Muscular atrophy varies according to 
the size of the rupture. When supra- and infraspinatus are ruptured 
a distinct atrophy occurs after 2 — 3 months. 

Diagnosis: The diagnosis may be made with difficulty as several 
symptoms may be lacking. Besides the symptomatic picture of 
rupture is almost similar to that pertaining to other lesions of the 
shoulder. In all the cases where the presence of rupture is doubted, 
arthrography will decide it. 

By roentgen examination and artlirografliy: Regarding the shoulder 
joint communication between the joint cavity and the bursa is 
found indicative of complete rupture and defects in the undersurface 
of the aponeurosis signifying an incomplete one. (Fig. 6.) 

Besides elucidations and calcareous atrophy are very often found, 
particularly in the tubercles and the collum region, erosions and 
rough areas in collum anatomicum and in tuberculum majus and 
minus. (Fig. 5.) Seldom arthrotic changes. 

The treatment: The purpose of the treatment is to relieve the 
pains, reestablish the mobility in the shoulder joint, and as far as 
possible regain the strength of the arm. 

1. Conservative treatment: This treatment will as a rule turn 
out to be successful in the case of incomplete rupture. Any healing 
must not be expected as the central part of the rupture is inclined 
to become larger, but the edges are gradually smoothed, the pains 
disappear and the mobility improves. If the pains are great, the 
arm may be placed on an abduction-splint for a week, but usually 
it is not necessary. That the patient from the beginning carries 
on with active movements to avoid the secondary rigidity is of the 
greatest importance. All of the diagnosed incomplete ruptures at 
the undersurface of the aponeurosis were conservatively treated. 
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This was partly due to advanced age, partly to inconsiderably 
pronounced symptoms, but also because the patients often object 
to being operated on. 

"^^Tien the diagnosis ruj)ture of the aponeurosis has been made 
by arthrography, indication for operative intervention is present 
with complete or partial invalidit}’- owing to: 

1. Considerable pains when moving. 

2. Considerable active limitation of mobility and weakness 
in the arm. 

3. Distinct roentgenological changes in the bony parts. 

4. Distinct clinical changes as crepitation and click by abduc- 
tion and palpable incavation. 

Sometimes, however, patients will be met with having obvious 
clinical sjuiiptoms of rupture of the aponeurosis without communi- 
cation with the bursa. In some cases an incomplete rupture will 
certainly be present on the npper surface of the aponeurosis. By 
obduction such a rupture has been seen twice partly with con- 
siderable rough areas. Roentgenologically the diagnosis is difficult 
to make. In that case a bursography ought to be made in order 
to point out the defect in the bottom of the bursa corresponding 
to the upper surface of the aponeurosis. The conservative treat- 
ment will certainly help the great majority of them by the imma- 
nent capacity of the organism for smoothing the frayed areas by 
means of the atrophication of the rumped tendinous lobes. 

If the sjonptoms still are obstinate, with limited mobility and 
secondary rigidity of the shoulder as a result, it may, however, 
be indicated to undertake an explorative opening of the bursa. 
That is a slight intervention which may be profitable in order to 
remove a protracted misery. 

Not all the fraj'-ed areas on the upper surface are due to rupture. 
Calcareous foci in the aponeurosis may be emptied to the bursa by 
an acute blaze. After some time a smoothed defect in the calcareous 
bed will then appear being like an incomplete rupture on the 
upper surface. 

2. Suture: For suture only recent ruptures with a good peri- 
pheral stump are fitted. We have here saturated up 2 months old 
ruptures with a good result. A good hold must exist in the peri- 
pheral stump and the central stump must not be atrophied. 

Regarding the direction of the incision by the exposure of the 
rupture, an incision of about 5 cm. is used, from the acromio- 





Fig. 2. Incomplete rupture in a man 27 years of age. Arthrogram taken after 
injection of urotrast and air. 

Fig. 3. Calcified deposits together witli rupture, a. Arthrogram in incomplete 
and b. in complete rupture. 



Fig. 4. a. Arthiogram in complete rupture with avulsion fracture of the tuberc. 
majus. b. Arthrogram in fract. tuberc. majoris with communication to bursa 

subacromialis. 


H. FKOSTAD: Ruptures in the Aponeurosis of the Shoulder Joint. 




Fig. 4. c. Tlic same patient S weeks later. 'J'lie fiaetiire i-; Iiealecl and the 
communication interrupted. 





H. FROSTAD; Ruptures in the Aponeurosis of the Shoulder Joint. 


Fig. 5. Arthrograms in complete ruptuies. a + d: Alter injection ol a^i. L. -r c: After in’t ..^n cf Urotia^t. o, + 
Very prominent tubeic. majus. b + d: Erosions and rough areas in tni'crc. majus eoilum anatomicnrii. 
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clavicular joint in a direct lateral line splitting tlie deltoid fibres 
lengthwise and opening the roof of the bursa. By this a good view 
of the joint is obtained. Particularly by simultaneous traction in 
the lengthwise direction of the arm, and outward and inward 
rotation the complete domain, from the insertion of the subscapular 
tendon at tuberculum minus, to the tendinous insertion of infra- 
spinatus at the distal part of tuberculum majus, may be seen. 

Formerly the socalled sabre-cut incision, pointed out by Codman 
was used. The incision was laid from the arcomioclavicular joint 
to an extent of 5 — 6 cm. towards the most anterior axillary crease. 
Besides the basis of acromion was often chiselled through for the 
purpose of reaching the upper surface of the joint more effectively. 
After such an incision it has proved to be more difficult to restart 
the movements on account of the retracting faces of wound at 
the frontal side of the shoulder; After the suturation the arm is 
placed on an abduction-splint for 3 to 5 weeks, to some extent 
dependent on the size of the rupture. Already in the course of a 
week passive movements are started and 3 weeks afterwards fol- 
lowed by active ones. At the beginning slight passive movements 
by rotation and forwardmoving are made. Besides the patient is 
put horizontally in bed and his arm is passively placed upward 
along his head. 

By postexaminations and arthrography it appears that the 
suture of the aponeurosis is not always tight, both air and con- 
trast going into bursa subacromalis. It does not sound strange 
that in such long ruptures up to 5/6 cm, defect may be formed 
with a little hole by which the contrast is passing, 

III. Wilson's method: In inveterate ruptures "Wilson’s method 
was previously used. He chisels out a deep V-formed ditch at the 
tubercular major side of collum anatomicum corresponding to the 
normal insertion of the tendon and in the extent of the capsular 
defect. Then several holes from the basis of tuberculum majus to 
the bottom of the ditch are drilled. By pulling downward at the 
arm and by simultaneously rotating it inward and outward a 
good view of the defect of the aponeurosis will be obtained, and 
the central stump may be fetched by a forceps. The edge of the 
aponeurosis is then drawn laterally to the bottom of the ditch 
by means of a number of sutures of flax or silk through the holes 
in tuberculum majus. 

By this method one obtains a contact between the flat aponeu- 
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rosis and the spongeous bony plane in the ditch. In addition is 
obtained that the ditch medially to tuberculum majus is filled in 
the approximately normal way, preventing it from crashing against 
acromion when being abdncted. 

What proves difficult is, however, to arrange a healing between 
the bone and the aponeurosis. The suture will as a rule be torn, 
and now the situation is worse than before, tuberculum majus now 
being more prominent. 

After such a suture adm. Wilson, the shoulder must be immo- 
bilized for a very long time, and, in addition, a secondary rigidity 
of the shoulder will certainly be the result. This will have to be 
broken when the movements are going to be started. Lindblom & 
Palmer, Otnes and Ulland have referred cases operated on ad 
modum AVilson. 

TV. Hjort’s method: Hjort has launched a new method. He 
chisels a part of crista ilei including the nearest parts of fascia lata. 
The bony piece is firmly screwed to a chiselled line at tuberculum 
majus, and the fascial piece is firmly saturated to the central end 
of the aponeurosis. He has related about his material in the chi- 
rurgical association in Oslo 1942 and his results had been favour- 
able. 

6 cases after Hjort’s method have been operated upon by the 
author. In one case the screAv had to be removed, and in one case 
the bony piece and the necrotical remnants of the fascicular flap 
w^as driven out. In 4 cases an improvement was achieved, but still 
limited mobility accompanied by some pains. 

V. Roar Strom’s method: Boar Stroji has launched a modified 
AATlsonic method. He fixes a part of the tendon of musculus plan- 
taris longus to tuberculum majus ad modum Wilson. Boar 
Strom, as well, has demonstrated his cases in the chirurgical asso- 
ciation in Oslo 1942. 

VI. The author’s onethod: On account of the slightly satisfying 
results from the previous methods the author has launched a new 
method, which will be mentioned together with the results. 

By exposure of inveterate ruptures one notices the above- 
mentioned distinct frayed areas, especially of the prominent 
tubercles, and it is obvious that the crepitation is brought about 
by these areas. The slippery feeling in the joint on abducting, the 
accompanying pains, limitation of mobility and the weakening 
of the arm must be put down to the same cause. 
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The principle of treatment was intended to relieve the pains, 
reestablish the mobility of the shoulder joint and as far as possible 
regain the strength of the arm. 

It was difficult to make the pains disappear and to restart 
the movements by the chiselling of the ditch and by trans- 
plantation of splinter of the bone with fascicular flap from crista 
iliaca. 

Lately one has therefore always, as far as possible, without 
plastic only made a point of reestablishing the smooth sliding 
plane at the upper surface of the aponeurosis which is characteristic 
of the normal joint. This is obtained by 

1. Suture of recent ruptures with a good hold in the peripheral 
tendinous stump besides chiselling and smoothing of all the rough 
areas on the tubercle and the suture itself. 

2. All the other, recent and inveterate ruptures are planed 
getting rid of the rough areas. It may be recent ones with a bad 
hold or degeneration of the peripheral stump or with none at all. 
Inveterate ruptures with prominent tubercles, often increased with 
wart-like degenerated remnants or peripheral tendinous stumps, 
and by a deep erosion of the bone in collum anatomicum. In a 
rupture of the subscapular part of the aponeurosis is tuberculum 
minus, being like a peak, particularly prominent and provokes 
great pains Avhen moving the shoulder joint. 

One perceives that the organism itself works to repair injuries 
of the shoulder, in a rupture in this way by facetting and smooth- 
ing. This is evident because of the fact that by obduction large 
ruptures are found which have given no symptoms, and that these 
ruptures nearly always appear with a quite even plane. By planning 
one cooperates with the organism in its curative work. It has turned 
out that the more radically one proceeds, the better the result. 
The prominent tubercles and all projections or frayed areas of 
tendinous, cartilaginous or bony kind are chiselled till the com- 
plete upper surface of the joint in this region constitutes an even 
plane all over, which slips easily below acromion. 

In recent ruptures with frayed and broad central end, this 
is smoothed as well if suture is impossible. In inveterate ones 
the central end has been facetted quite smoothly with ovular, 
convex edge turning laterally. 

After the planing the bursa is closed so far it is possible. In 
deltoideus only a few sutures through its upper fascia are taken, 
being followed by the suturation of the skin. 
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Posttreatment: As soon as the patient awakens from, the nar- 
cosis, or the day after the operation the moving exercises in the 
shoulder joint may start. The arm is not placed on an ahduc- 
tion-splint, but the patient may keep it resting on a pillow by 
his side. He may use the arm as it pleases him and usually gets 
up in 3 — 4 days. 

From 1 — 3 days the movements in the shoulder joint will as a 
rule be painful, and the exercises are limited twice a day to moving 
the arm in all the directions within its normal region of mobility. 
At the outset these exercises ought, usually, to be done passively 
owing to the pains. But already the third day the patient may 
actively put his arm in full abduction lying horizontally in bed. 

After a week when the wound has been healed, it is necessary 
in some cases that the pat. goes into training with rings, trapeze 
or by hoisting the arm in full abduction by means of a pulley 
resisting actively when the arm falls down. In most cases, however, 
this had proved to be quite unnecessary. After about 2 weeks 
application of massage takes place being essentially based on 
passive and active motionary exercises in the shoulder joint. 
Contemporaneously the pat. may eventually leave the hospital 
and be treated ambulantly. Many times even massage has turned 
out to be completely superfluous. 4 weeks afterwards he is often 
in full-time work again. 

The advantages of this treatment are: 

1. The intervention is much less than the previously mentioned 
methods. 

2. The long immobilisation and the subsequent rigidity of the 
shoulder, which makes the restarting of the movements so difficult 
and painful, are avoided. 

3. A short time in bed and hospital which particularly is of 
importance to elder persons. 

4. The pat. may rather quickly start his usual work. 

5. They are soon relieved of the pains and are able to make the 
movements to a normal extent. That they after the operation are 
capable of making the same movements as in the other normal 
shoulder when the pains are interrupted, should be indicative of 
the fact that this is primarily due to the pains preventing them 
either directl)'’ or by reflex. 

6. The indication for intervention may be stretched further 
and rupture with secondary rigidity of the shoulder may be in- 
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eluded as well. During the intervention the rigidity will be mo- 
bilized and later on there will be a similar post-treatment for both 
conditions. 

7. Strange to say the strength in the arm is gradually improved, 
the very abduction itself too. This is, of course, most usual when a 
partial rupture occurs, where only supraspinatus or even both 
supra- and infraspinatus are ruptured, but especially by rupture 
of subscapularis only, the strength is remarkably well preserved. 

Total rupture is very seldom, but even in these cases it has 
appeared, that the movements in the shoulder joint, the ability 
of abduction and the strength are gradually improved. 

'\^rhen pains are present in the shoulder joint one notices when 
the patient is going to abduct, that he is unable to use the muscles 
of abduction. Instead of that he lifts his shoulder, bends over to 
the other side and preferably uses his adductionary muscles. 
When the pains have disappeared he makes use of his abductionary 
muscles to a full extent and after some exercise they abduct com- 
pletely in an active way. The strength when abducting is, however, 
as a rule somewhat less than at the other side. 

Coni'plications : The only complication seen is that articular 
fistulae have been observed twice. The latter are characterized 
by the great amount of fluid secreted and the mixing of fibrinoidal 
flakes which to some extent may remind one of a partial necrosis. 
The fistulae have, however, closed rather quickly and have not 
resulted in any limitation of mobility or pains. Most probably 
this must be a catarrh of the synovial membrane. It may also be 
possible that it is due to an abnormal reaction against the contrast 
medium used for arthrographies. Bacteria have not been found. 

Patients with broad communication between the joint ca^dty 
and bursa are best situated in such cases, as the rich number of 
fibrinoid pappus being formed in the cavity will easily be emptied. 
If the rupture is slight the opening is easily stopped by the fibrins, 
and greater pains are brought about by the accumulation. 

Material operated on: After starting the planing according to 
the author’s principle, 10 are planed and 7 are saturated. Among 
the 10 planed ones 4 were women and 6 men from 41 to 70 years 
of age. Approximate age 57 years. 

1 was smith, 1 fireman, 1 carpenter, 3 farmers and 2 wives of 
farmers. 

The nature of the trauma: Fall with direct push against the 
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shoulder in 5 cases. Fall on slightly abducted arm in 3 cases. Fall 
■with unfortunate distortion of the arm in one. No anamnestical 
indicahly obvious traumas in one. 

The time elapsed from the presupposed trauma to the arrival 
at the hospital varied from 6 •n^eeks to 1 month. For many of them, 
ho-R^ever, one must suppose that the rupture was older, on account 
of the great changes, and that the accidental trauma which the 
pat. remembers, only has aggravated the condition. 

The pains in the shoulder, the reduced strength of the arm be- 
sides the limited mobility of the shoulder joint may be embodied 
in the idea: The working powers of the arm. It was quite unfitted 
for work in 6 cases. Partially employable in 4 cases. 

Secondary rigidity of the shoulder had occurred in 3. 

The size of the rupture; Supraspinatus in 3. Supra and infra- 
spinatus in 4. Subscapularis in 1. Subscapularis, supraspinatus 
and partial infraspinatus in 2. 

The time staying in bed at the hospital varied between 1 — 4 
weeks, approximately 16 days. 

Of complications one pat. got an articular fistula which closed 
after 3 weeks. On control he was working full time as a farmer, 
having free mobility in the shoulder joint and no pains. 

^A^len being examined for control from Vs — 2 years after the 
operation, 9 had been working full time from 2 — 4 weeks after 
having left the hospital. One after 2 months. 

The movements in the shoulder joint were quite normal in 7. 2 
were able to abduct the arm 170 degrees. 1 abducted the arm 
180 degrees, but still had some difficulties in putting it behind 
the back not being able to place the hand farther than just above 
the band of the trousers. 

8 were completely without pains, 2 ha^'ing slight pains. 

The strength in the arm especially for abduction was normal 
and just like the other side in 5. Inconsiderably reduced in 3, and 
to some extent reduced but still rather good in 2. 

The group of suturated ruptures of the aponeurosis consisting 
of 7, concerned only men. 

The age varied from 48 to 70 years, approximately 60 years. 
4 were farmers and 3 fishermen. 

Regarding the nature of the trauma in 3 cases a fall directly 
on the shoulder was observed. In 3 cases a fall on slightly abducted 
arm. In 1 case hanging with the arm, he himself being caught up 
by the collar of a horse which had bolted. 
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The time elapsed from the damage to arrival at the hospital 
varied from 1 week to 2 months. 

2 demonstrated ruptures of supraspinatus, 4 of supra- and infra- 
spinatus and 1 of supra- and infraspinatus and partial subscapula- 
ris. 

The mobility in the arm damaged considered according to 
the ability of abduction was on arrival at hospital from nought 
to 60 degrees. 

On control from Va to 2 years after the operation, 6 had com- 
pletely free mobility, 2 abducted to 170 degrees actively, otherwise 
the movements were quite free. 

The time spent in bed at the hospital varied from 5 to 10 weeks, 
approximately 7 weeks. As to complications here as well an artic- 
ular fistula occurred which closed after 4 weeks and on control 
he was in full-time work as a farmer, having free mobility without 
pains. 

On control they had begun their usual work 2 — 5 months after 
the operation, approximately 3 months. 6 had no pains at all. 
2 had inconsiderable pains. With regard to the strength of the 
arm 5 abducted as vigorously as on the healthy side, 2 had slightly 
reduced strength when abducting. 3 had no muscular atrophy, 
4 had rather slight atrophy of supra- and infraspinatus. By roent- 
gen examination by arthrography communication between the 
joint cavity and bursa acromialis was found in 4. 1 was not exam- 
ined, and 2 were quite tight. 

Summary. 

The author mentions a work consisting of 243 arthrographically 
examined patients after trauma of the shoulder, 76 of which with 
complete and 27 with incomplete ruptures of the aponeurosis. 
After a short description of the clinical picture of the rupture of 
the aponeurosis, 10 cases operated on according to the author’s 
own method are especially accoxmted for and 7 with primary suture. 
Incomplete ruptures are conservatively treated. The purpose 
of the operation must be to relieve the pains, restart the movement 
in the shoulder joint and as far as possible regain the strength in 
the arm. As the cause of the pains, the weakness and the limitation 
of mobility, the rough areas arising because of the rupture are 
emphasized, in recent ruptures because of the tendinous lobes, 
in inveterate ones owing to the frayed bony edges in the collum 
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region and the proininezit tubercles. In all the cases it is made a 
point of reestablishing the smooth sliding-plane on the upper 
surface of the aponeurosis which is characteristic of the normal 
joint. This is obtained by primary suture of recent ruptures with 
a, good hold in the peripheral stump, besides chiselling and smooth- 
ing of all the frayed areas on tubercula and the suture itself. 
All the other recent and inveterate ruptures are planed, getting 
rid of the frayed areas. The prominent tubercles and all the other 
projections of the bony, tendinous, or cartilaginous nature are 
•chiselled until the complete upper surface of the joint in this region 
•constitutes a smooth plane all over which slips easily below the 
under surface of acromion. “lAHien planing, the pat. starts the 
moving exercises when he awakes from the narcosis. Tor the 10 
planed ones the approximate time of hospitalization was 16 days. 
9 were at full-time work with free mobility and without pains from 
2 — i weeks after having left the hospital, 1 after 2 months, ^^^len 
the pains had disappeared the strength in the arms with all of 
them was considerably increased, and in 5 just like the other side. 
A’iTien saturating, passive moving exercises already a week after 
the operation are started. The 7 saturated ones had started their 
usual work approximately 3 months after the operation. 

Zusammeufassung. 

Verf. erwalmt cine Arbeit, die 243 nach einem Schultertrauma 
arthrographisch untersuchte Patienten umfasst, von denen 76 
•eine vollstandige and 27 eine unvollstiindige Kuptur der Apo- 
neurose aufwiesen. Nach einer kurzen Beschreibung des klinischen 
Bildes der Zerreissung der Aponeurose wird liber 10 nach Verf:s 
eigener Methode operierte Talle sowie 7 primar genilhte Talle 
besonders berichtet. XJnvollstandige Zerreissungen werden kon- 
servativ behandelt. Die Operation bezweckt Behebung der 
Schmerzen, Wiederherstellung der Beweglichkeit des Schulter- 
gelenkes and moglichst vollstandige Wiedererlangung der Kraft 
des Armes. Als Ursachen der Schmerzen, der Schwiiche und der 
Bewegungsbeschrilnkung werden die durch die Ruptur verur- 
sachten rauhen Tlachen genannt, bei frischen Euptiucn durch 
die sehnigen Enden bedingt, bei veralteten durch die zackigcn 
Knochenriinder der Kollumregiou und die vorspringenden Tu- 
berkeln. In samtlichen Tiillen hat man es darauf angelegt, die das 
normale Gelenk auszeichnende, glatte Gleitfliichc der oberen 
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Oberflache der Apoueurose ■\viederlierzusiellen. Dies wird erreiclit 
durcli primare Nalit frisclier Ruptiiren mit guter Bc{estigiuigs- 
jiioglicbkeit am periplieren Stumpf sowie Modellierung mid Gliit- 
tung aller unebenen Dlaclien der Tuberkeln und der Nabt selbst. 
Alle iibrigen, frisclien oder veralteten Rupturen iverden gegliittet, 
so dass die iinebenen Flaclien beseitigfc werden. Die vorspringendeii 
Tiiberkeln und alle anderen Vorspriinge knocliiger, selmiger oder 
knorpeliger Art werden modelliert, bis die obere Oberflaclie des 
Gelenks in diesem Gebiet cine iiberall glatte Fliiclie darstellt, die 
unscliAver uuter die unterc Oberfliicbe des AJcromion bineingleitet. 
Bei Glattung beginnt der Kranke sclion beim Envaclien aus der 
ISTarkose mit Bewegungsub ungen. Bei den 10 geglatteten Fallen 
betrug der Krankenliausaufenthalt etiva IG Tage. 9 Patienten 
waren 2 — i Wocben nacb der Entlassung in voller Arbeit mit 
freier Beivegliclikeit und olme Schmerzen, 1 nacb 2 jMonaten. Rack 
Verscliivinden der Schmerzen, besserte sick die Kraft des Amies 
in siimtlicken Fallen bedeutend und ivar bei 5 der des anderen 
Amies vbllig gleick. Bei Verntikung iverden passive Beivegungs- 
iibungen bereits eine Wockc nacb der Operation eingeleitet. Die 7 
vernakten Falle batten etiva 3 klonatc nacb der Operation ikre 
Arbeit wiederaufgenommen. 


Rdsuine. 

L'auteur expose le resultat de reckerckes ayant consiste dans 
Fexamen articulaire de 243 malades, ajires traumatisme de I'eiiaule 
dont 76 avec rupture complete et 27 avec rupture incomplete de 
I’aponevrose; 10 cas operes suivant la metkode de I’anteur dont 7 
avec suture primaire font I’objet d’un expose special. Les ruptures 
incompletes sont traitees par la metkode conservatrice. Le but de 
roperation est de soulager la douleur, de retablir la mobilite de 
I'articulation et de restaurer autant que possible la force du bras. 
L^auteur souligne Fimportance des surfaces inegales consequences 
de la rupture, dues, dans les ruptures fraickes, aux saillies des ten- 
dons, dans les ruptures anciennes aux aretes osseuses eraflces 
dans la region du col et aux tubercules proeminents, comnie 
causes des douleurs, de Fastkenie musculaire et de la limitation 
des mouvements. Dans tons ces cas, il est important de restaurer 
le plan lisse de glissement de la face superieure de Faponevrose 
qui est Fun des elements de Farticulation nonnale. Ce resultat 
s’obtient par une suture primaire de ruptures recentes ayan^ 
4 — Acta cliir. Scandinav. Yol. XVIII. 
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Tin solide appui dans le moignon periplierique, completee par 
aplanissement et modelage de toutes les surfaces irregulieres et 
de la suture elle-nieme. Dans toutes les autres ruptures recentes 
ou anciennes, on aplanit les surfaces de fa^on a les debarasser de 
leurs asperites. On egalise au ciseau les surfaces inegales, on sup- 
prime les tubercules proeminents et toutes autres inegalites 
osseuses, tendineuses ou cartilagineuses, de telle sorte que toute 
la surface exterieure de Tarticulation constitue en toutes ses 
parties une surface egale qui s^’engage facilement sous la face 
inferieure de racroinion. Le malade commence a pratiquer des 
mouvements au reveil de la narcose de I’operation plastique. La 
duree du sejour a Tliopital des 10 malades cbez lesquels elle fut 
pratiquee a ete de 16 jours environ. 9 avaient recouvxe leur capa- 
cite totale de travail avec liberte des mouvements sans douleur 
de 2 a 4 semaines apres avoir quitte Tbopital, le dixieme au bout 
de deux mois. Chez tous, la force du bras avait considerablement 
augmente lors de la disparition des douleurs; cbez 5 d’entre eux, 
elle etait egale a celle de Tautre bras. Apres suture on commence 
les mouvements une semaine apres I’operation. Les 7 malades 
sutures ont repris leur travail habituel environ 3 mois apres 
I’operation. 
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Bispebjerg Hospital, Copenhagen. Surgical Department A. 
(Chief: Jens Foqbd, M. D.) 


Investigations of Postoperative Shock: 
Haemoconcentration, Plasma Protein and 
Blood Electrolytes after Gastrectomy. 

By 

K. H. K0STER. and DYRE TROLLE. 


Our knowledge of tlie origin, development and treatment of 
sliock lias been aquired mainly from experiments and from 
experiences of war-surgery. It is, however, profitable to study 
the lessons of shock in civilian surgery because, although shock 
following the normal elective operation is less marked than 
that which is seen in the Field, it can be studied in closer 
detail than is possible under conditions of war. 

After major abdominal operations the circulation is severely 
stressed. Although the demands on the circulation remain un- 
altered certain factors in the circulation are weakened, c. j/. the 
blood-volume is reduced. The strain on the circulation is some- 
times overcome so easily that it cannot, at any time, be observed 
clinically, but, notunfrequently, it exceeds the body’s compensatory 
powers, and then the insufficiency of the circulation becomes the 
dominant feature in the clinical picture. 

In patients who, in other respects enjoy a sound circulation, 
the post-operative alterations of the circulation are a result of 
a reduction of the blood-volume which arises from loss of blood 
during an operation, a loss of plasma to the tissues, and a high 
degree of dehydration. Besides this, the action on the sympathetic 
nervous system resulting from manipulation of viscera, and 
anesthetization of the splanchnic area, reduces the blood- 
pressure. As a result of the reduction of the blood-volume, the 
venous pressure tends to fall, the diastolic filling diminishes, the 
cardiac output lessens — and arterio-venous O2 difference rises. 

The filling of the heart with blood occurs rapidly at the com- 
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mencement of diastole, after wliicli the pressure in the heart rises. 
With a low venous pressure, the right heart closes more rapidly 
than normally; the heart contracts — and the rate rises, at the 
same time as the stroke-volume diminishes. 

h'oi the purpose of ensuring the coronary system and the carotid 
area a sufficient amount of blood, the arteries and arterioles in 
the periphery become contracted, i. e. the blood-supply to non- 
vital areas is rationed. 

In this process, a relative anoxemia develops in the capillaries 
peripheral to the contracted arterioles followed by a loss of plasma 
through the hyperpermeable capillaries injured by the anoxemia. 
In this wa)’’ the venous return and the cardiac output are further 
reduced. In the vicious circle thus established, the blood-volume 
is so reduced that even the strictest rationing to the periphery 
does not suffice to maintain an adequate supply of blood to the 
vital centres. In consequence of the resulting anoxemia, the 
function of the vasomotor centre is disturbed, the arterioles will 
become dilated, the blood-pressure falls abruptly and shock, 
hitherto latent, becomes manifest. 

The fate of the patient depends essentially on the body’s ability 
to reestablish and maintain a normal blood-volume, with an 
adequate cardiac output, adequate circulation and supply of 
oxygen to the vital centres. We endeavour to assist the body 
by infusion of saline, blood, etc. It is not possible to recognize 
clinically an incipient reduction of the blood-volume — latent 
shock. As it is important to institute treatment in this early fase, 
it is essential to study the variations in the blood-volume during 
the post-operative period. 

As frequent blood-volume determinations are impracticable, 
efforts have been made to discover other ways of determining 
the variations in blood-volume. Erythrocyte counts and determina- 
tions of plasma protein have been chosen for reasons which will 
be given later as guides to the variations in blood-volume and 
water-content of the body. 

The relation between the post-operative condition of patients 
(who have undergone gastrectomy) and the variations in haemo- 
coneentration (as assessed by the red cell count) and plasma 
protein content will be shown in the following pages. In addition, 
the bicarbonate- and the chloride-content of the blood have 
been determined, and an account has been given of the patients’ 
total fluid-balance. 
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It is also necessaxy to consider the question of haemoconcentra- 
tion in haemorrhage and shock, the influence of blood-transfusion 
on haemoconcentration, and the connection between plasma 
protein concentration and the supply of fluid; attention is also 
drawn to the so-called limits of edema. 

During the last few years at Bispebjerg Hospital, a more active 
surgical treatment of gastric ulcer and carcinoma has been adopted. 
As the latter disease is inevitably fatal radical operation is now 
performed if it is technically possible, even if the case is so 
advanced that there is only a minimal chance of success. (Note; 
37 % have palpable tumours on admission (Foged & Laesen).) 

Plasma (for the treatment of shock) was not available while 
this investigation was carried out. 


Clinical Material: 


This includes all patients — 63 — at Bispebjerg Hospital, Depart- 
ment A, during the period January 1940 — July 1943, on whom 
gastrectomy for ulcer or cancer ventriculi has been carried out. 
According to disease, age and mortality, they are classified as 
follows: 


Disease 


Gastric Ulcer 
of whom; 
survived . . 

died 

Carcinoma . . . 
of whom: 
survived . . 
died 


Total 

patients 

Average 

ago 

Youngest 

patient 

Oldest 

patient 

. 2C 




. 24 

39 

2G 

58 

2 

— 

54 

73 

. ,37 




, 17 

33 

23 

65 

, 20 

57 

45 

72 


Excepted from the following accounts are 2 patients: one with 
gastric ulcer (1999/42) who was insufficient^ examined pre- 
operatively (the patient lives), and one with carcinoma (2222/42) 
who died so quickly after the operation that it was impossible 
to investigate any of the circumstances dealt with here. 

The operation was carried out according to Billeoth II in all 
cases except 4. Of these 4 cases total gastrectomy was performed 
in two; resection ad modum Polya in two. 

Anesthesia: Preoperatively was given 1 ml Scophedal subcutane- 
ously (Scopol. hydrobrom. 0.5 mg, Euohodal 1 eg, Ephetoniu, 
2.5 eg). The main-anesthesia was splanchnic-anesthesia, obtained 
with 60 — 80 ml % novocain, supplemented by local novocain- 
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.nncstliesia of the abdominal wall and, as a rule, nilrof'en-dioxide 
-j- oxygen + ether-narcosis during the closure of the wound. 

Pre-operative investigations. Before the operat ion, an erythrocyte 
count was made and t he ])lasma protein-, chloride- and liicarlionnte- 
conceutration and fluid halance were estimated. 

These components were, as far as ])ossihle, restored to normal 
values with hlood-transfusion, saline, bicarbonate and glucose- 
solutions, etc. 

27ic (lag before ojieration there were made renewed investiga- 
tions of the blood, and the results were used for comjiarison 
with the post-operative values. 

Methods of investigation. 

Haemocona'ntration was dcterminetl by counting the erythro- 
cytes. The mnnber of erythrocytes was preferred to the measure- 
ment of their volume on account of following: 

^Yith alterations in concentration of protein and cry.stalloids 
to which the erythrocyte membrane is entirely or partially 
permeable, changes of osmotic pressure influence the size of the 
erythroc^dos. An increase in the carbondioxide-content of the 
blood, for instance, brings about an increase in osmotically 
active ions in the ervthroevtes. the llCOa" takim: the available 
base, from the haemoglobin which behaves as a jmly valent 
ion to which are iiound many atoms of base. The combination 
is dissociated entirely into 1 100 3 “ and K"*'. Bases arc certainly 
released from the plasma protein, Init to a .slighter extent than in 
the cells. Consequently, the intracellular osmotic pressure rises 
with increasing C0»-contcnt in the blood, and this results in 
increased cell-volume.'* 

This exjdains the conflicting re.sults of simultaneous erythro- 
cyte-, haemoglobin- and haematocrit determinations; in a work 
by Ackmax and othens- on the treatment of burns, we find in 
one place an haematocrit increa.se of 31 % while the haemoglobin 
falls 12 %. Elsewhere, the haematocrit shows a lower figure, while 
the haemoglobin rises. Similar differences are to be found in 
works by Lixdgrex (S.'. Wieaxdeu-^, Eixe, Fuchs 
Presmax^®, and others. 

The plasma protein was estimated by Bixg’s' method. The 
specific weight of the plasma is only an approximate indica- 
tion of what we want to know, namely, the plasma’s colloid- 
osmotic pressure (of whicli more will be said in a later sec- 
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tion), "but we have not, at present, any practicable methods 
for determining the albumin-globulin ratio. 

Chloride- and bicarbonate determinations were executed accord- 
ing to Van Slyke.®^ 

Pre-operative Investigations : 

In the following tables, certain abbreviations are used: 1. ulc. == 
ulcer patients discharged from the hospital; d. ulc. = ulcer 
patients who died in the hospital after gastrectomy; 1. c. 
and d. c. = similar classes of cases of carcinoma. 

Total patients in the report: 


1. ulc 23 

d. ulc 2 

1. c 17 

d. c 19 

Erythrocyte counts: 

. Standard 

average max. min. 

1. ulc 5.00 mill. G.G4 mill. 3.82 mill. ± 0.31 mill. 

d. ulc 4.00 » 4.32 » 3.08 » — 

1. c 4.80 » 5.91 » 3.90 » ± 0.42 » 

d. c 4.53 » 0.07 » 3.00 » ±0.51 » 

Plasma -protein concentra tion : 

average max. min. Standard error 

1. 0.3 % 7.7 % 5.4 % ± 0.4 % 

d. ulc 5.8 % 5.8 % 5.7 % — 

1- c 5.8 % C.G % 5.1 % ± 0.4 % 

d. c 5.G % O.G % 4.3 % ± 0.7 % 

Plas ma-chloride concentra tion : 

average max. min. 

1. idc 98 mJIol/l 100 mMol/1 87 mMol/l 

d. ulc 91 1 , 92 » 89 » 

I. c 97 » 111 » 80 » 

d. c 93 ,> ]03 » 77 » 

Plasma-bicarbonate concentration: 

average max. min. 

1- 29 mSIol/l 33 mMol/l 23 niMol/l 

d. ulc 28 i> 31 » 25 » 

1- c 27 » 39 » 22 » 

d- c 25 B 33 » 20 » 

Of the many other preoperative investigations which were 


made, only the following are given. 
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• Urea-concentration: 

average max. 

ulc 24 mg % , 36 mg % 

d. ulc 39 » 42 I) 

1. c 25 » 36 » 

d. c 29 » 51 » 


The .tables show a tendency towards lower values in the pa- 
tients who died after operation; on an average, they have the 
lowest erythrocyte- and plasma protein values, the lowest bicar- 
bonate- and chloride figures, and the highest urea values, all of 
which points to these patients being in a poorer condition than 
those who survived. 

A statistic valuation reveals, however, that the difference is 
not significant. 

A few patients have had very low erythrocyte- and plasma protein 
values before the operation. It was impossible to bring these 
patients into the desired state of equilibrium, because of constant 
bleeding from their gastric lesion. 

Post-operative treatment: 

. Before operation a duodenal tube was introduced — through 
the nose — into the stomach. During closure of the gastro-entero- 
anastomosis, the tube was placed in the efferent jejunal coil 
(c. 30 cm), as shown by Stengel & Ravdin^-. In these cases, 
however, only single barelled tubes were employed. 

Blood-transfusion: 

Blood-transfusion was widely used. Frequently it was carried 
out during the operation or immediately after. Numerous patients 
had transfusion later on, during the postoperative period. 

A more detailed account of the effect of the transfusions on 
haemoconcentration is given below. 

With gross haemoconcentration. Vs — 1 bfre of gum-saline was 
often given together with, or instead of, transfusion; the results 
were good, except for a few cases which developed a temporary 
pyrexia. 

Medical treatment: 

For the first 4 — 8 days after the operation vasopressin (insipidin 
(AB) 20 IE (1 ml)) was administered subcutaneously every third 
hour, thereby escaping the simple post-operative paralytic ileus=^ 
In spite of large doses, no disturbances of urinary volume or 
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chloride output was observed^®. Most patients passed flatus after 
intestinal lavage from the first day onwards. 

During the first few days, care was taken to provide a 
specially rich supply of B- and C-vitamins. 

In the gastrectomies carried out during 1943, sulphathiazol 
powder was introduced into the peritoneum on closing the wound. 
In addition, 5 grammes of sulphathiazol were administered daily 
to most of the patients, either through the tube or parenterally. 

No use was made of the routine ^“^stimulation ’ with drugs of 
the sympathomimetic amine group; neither have digitalis nor 
strophanthin been given when they were not indicated by a 
well-defined heart affection. With threatening or manifest pulmo- 
nary edema a 50 % solution of glucose was given intravenously 
or intrasternally. 

Fluid intake. 

Fluid intake was adjusted according to the position of the fluid 
balance. 100 ml of glucose saline an hour, i. e. 2,400 ml daily, was 
introduced by the tube. An attempt was made to retain the tube 
for 8 days, but it was frequently necessary to remove it earlier, 
because of discomfort to the patients, or because it had slipped 
back during vomiting. When this was the case, the fluid was 
given, orally, in the ordinary way. 

Where it was impossible to give sufficient fluid by the alimen- 
tary tract, supplementary infusions were administered subcut- 
aneously or intravenously or, when necessary, permanently into 
a vein of the foot, at a rate of, as a rule, 30 drops per minute, 
i. e. 100 ml per hour. 

A summary of the fluid balance in the different groups of 
patients is given below. 

Insensible perspiration was estimated at 1,000 ml daily’^-j^®. No 
account was taken of the water produced on combustion, amounting 
to about 300 ml daily. 


[ Operation day: 

«> 

* 

4 

5 

6 

I. ulc 

-f 1,500 ml 

-f 700 

-1- 500 

+ 400 

-h 300 

0 

1. c 



+ 600 

— 200 

-f 150 

— 750 

d, c 

-1- 1,700 ml 

+ 950 

-1- 860 

+ 400 

150 

(—1,000) 


















58 


K. H. K0STBR AND DYRE TROLLE. 


The three groups of patients have approximately the same 
(average) fluid balance; not much value can be attached to the 
figure for the 6th day for the cancer patients who died, this group 
consisting of only 3 patients one of whom had a loss of fluid 
up to 8 litres daily. 

The diminishing fluid balance, during the course of the post- 
operative period, is attributed chiefly to the increasing diuresis ; 
moreover, with a number of patients (just those who lost fluid 
on vomiting), it was necessary to remove the tube before the 
end of the 8 days. In these cases, it was necessary to administer 
the greater part of the fluid parenterally, which sometimes caused 
difficulties, especially those patients with low plasma protein. 

Postoperative blood investigation. 

Erythrocyte count was made once, at 17.00 hours, on the 
operation-day (as a rule, the operation was concluded by 11.00 
hours), and afterwards at 08.00 hours and 17.00 hours on the 
following days. This is the fixed plan for these investigations, 
but otherwise the erytlirocyte counts were made at any time 
it was thought that a count would assist in the assessment of 
the patient’s condition.-^’ 

The results of these counts are shown in Figs. 1 — 4. 

The curves show the percentage values of haemoconcentration 
as compared with the figures immediately before operation. 

The curves for the surviving ulcer and cancer patients start 
sometimes with a rise, sometimes with a fall, but in one or two 
days all the curves fall, especially in the ulcer cases, where all 
are below the 100 % level. The observed rise is moderate, only 
in one case does it rise above 125 %. 

The haemoconcentration curves in the fatal ulcer and cancer 
cases all show a rise, most of them exceeding the 125 % level. 

(Two patients who died of intraperitoneal hemorrhage and two 
of pulmonary embolism are not included. The first two (who 
died on the second and fifth day after the operation), first showed 
a great fall in haemoconcentration, values resp. 70 % and 49 % 
of the last preoperative value, but shortly before death a rise, 
to resp. 80 % and 70 %. The last two patients who died of pul- 
monary embolism the second day after operation, showed on 
the operation day a fall to 90 % and 95 % of the last preoperative 
value resp., and on the day the embolism made its appearance a 
rise to 110 % and 128 % resp.) 




Ordinate: haemoconcentration in percentage of tlic last pre-operative figure. 
Abscissa: post-operative day. 

rig. 1; Imemoconcentration-cun'es in suj-viving ulcer cases. 

Fig. 2 : haemoconcentration-curves in fatal ulcer cases. 

Fig, 3: liaemoconcentration-cur\'cs in surviving cancer cases. 
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Orclinnto: hnciiioconcontrafioii in pcrccntnpe of tlio lii^t pr.‘-ojiiTnti\c figiiri'. 
Ab«ci‘>‘-'a: post-operative clay. 

Fip. -1; liaenioconccntnction-curvcs in fatal cani'cr eases. 


Plasma ‘protein estimation: 

This, as a rule, is carried out on the .second day after the opera- 
tion, and on succeeding days, at varying intervals. The curves 
show the percentage value of the plasma protein-concentration 
as compared with the pre-operative value last measured (Figs. 
5 — 7). The curves of the surviving ulcer and cancer patients show 
a uniform tendency to fall. After the fifth day there is a tendency 
to rise, but it is only in rare instances that the concentration 
reaches the 100 % level. On the other hand, the trend of the 
curves for the fatal cases is not uniform; most of them rise, but 
others display a considerable fall. 

(The four patients, previously mentioned, with intraperitoneal 
hemorrhage and pulmonary embolism, are not included here. 
Both the i^atients with hemorrhage showed a fall, one to 87, the 
other to 89 % of the pre-operative value. In the last-mentioned 
case, there was a rise, shortl}’’ before death, up to 99 %.) 
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Ordinate; Plasma protein concentration in percentage of the last pre-operative 
figure, Abseissa: post-operative day. 

Fig. 5: protein concentration-curves in surviving ulcer cases. 

Fig. C: protein concentration-curves in surviving cancer eases. 

Fig. 7: protein concentration-curves in fatal cancer cases. 
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Ordinate: mMol/l bicarbonate in plasma. 

Abscissa; post-operative day. 

Fig. 8: bicarbonate concentration-ciirves in surviving ulcer cases. 
Fig. 9: bicarbonate concentration-curves in surviving cancer eases. 
Fig. 10; biearbonate concentration-curves in fatal cancer cases. 


Determinations of plasma bicarbonate (Figs. 8 — 10) are made on 
tlie second postoperative da 7 , and afterwards at varying inter- 
vals. Tlie results display only a very slight dispersion — among 
the fatal cases there are three who come down to 18 mMol/1. 

One result of 40 mMol/1 in one patient, healthy in all other 
respects, cannot be explained. 

Determinations of plasma chloride (I'igs. 11 — 13), were carried 
out simultaneously with the bicarbonate-determinations. The dis- 
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Fig. 11. 


Fig. 12. 


Fig. 13. 


Ordinate: mMol/l chloride in plasma. 

Abscissa: post-operative day. 

Fig. 11: chloride concentration-curves in surviving ulcer cases. 
Fig. 12: chloride concentration-curves in surviving cancer oases. 
Fig. 13: chloride concentration-curves in fatal cancer cases. 




persion for the surviving patients is just within physiological 
limits; among the fatal cases, chloropenia is seldom found, but 
striking rises, on the other hand, sometimes occur. 

Discussion. 

Haemoconcentration as a guide to changes in blood volume. 

Acute alterations in haemoconcentration are found in haemorrhage 
— where the dilution of the blood is an indication of the body’s 
attempt to maintain a normal blood-volume; in shoch — where 
the concentration signifies that plasma is lost from the blood, and 
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also in dehydration — wliere the blood volume is reduced by the 
drainage of the extra-cellular reservoirs of “available water”. 

Haemorrhage. 

Here the compensatory mechanism consists of two factors, 
one, a reduction of the vascular bed’s capacity by vasoconstric- 
tion, and the other a replacement of the lost blood by means 
of the inflow of fluid from tissues to the vascular system. 

The vascular capacity must necessarily corresjmnd to the 
blood- volume: when the latter is reduced (through a reflex 
probably over the nressor-seusitive zones) — a contraction of 
arteries, arterioles and, probably, mesenterial veins starts, the 
supply of blood to the vital centres is maintained, but a relative 
anoxemia ma)’’ develop in the capillaries peripheral of the vas- 
cular contraction. If the blood-volume is restored quickly, the 
effects of the capillary anoxaemia will be reversible-', but if the 
hemorrhage is severe and the restoration slow, the anoxemia 
increases the permeability of the capillaries so that the protein 
molecules water leave the circulation, and the result is a 
further reduction of the blood-volume, and thus the vicious 
circle of shock is instituted. 

The restoration of blood-volume commences soon after haemor- 
rhage and takes jjlace very rapidly; in as little as three hours 
after a loss amounting to 15 — 20 % of the blood the blood- 
volume is restored'-* — that is to say, the plasma-volume is 
greater than before the haemorrhage, and corresponds to the 
reduced cell-volume. Only a few hours after haemorrhage a fall 
in the erythrocyte count, and in the plasma protein values may 
be observed — provided that sufficient fluid is available. 

The inflow of fluid is promoted when the capillary pressure is 
low, and ceases when a new equilibrium of hydrostatic and 
osmotic forces has been established. 

Shock. 

In shock without haemorrhage — in trauma, burns, handling 
of viscera, etc., — we find a reduction of blood-volume brought 
about by a loss of plasma through capillaries made permeable 
to protein; and which becomes apparent by increasing haemo- 
concentration.-® 

It is important to realise how great the plasma loss is. Black", 
for instance, found a reduction of plasma-volume of 2,100 ml 
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in a case of burns affecting 12 % of tlie body surface. In burns 
extensive edema of the liver, kidneys and lungs is found.“ In 
abdominal operations, the loss probably occurs in the operation- 
field and in the whole of the affected peritoneal area. In a later 
stage the involvment of capillaries becomes generalised. It is found 
that dyes bound to the proteins of the plasma disappear from 
the vascular system in organs which are not affected by trauma.’-" 

Dehydration. 

Plasma constantly sujiplies fluid to secretions and insensible 
perspiration, and receives fluid from the intestinal canal and from 
the extra-cellular “available ivater” ivhich, in an adult man, 
amounts to 15 — 20 litres. 

No investigation has been made of the amount by which this 
reservoir of fluid is reduced before a noticeable diminution of 
the plasma-volume and increased haemoconcentration occur. 
The evidence suggests that the amount is large, as indicated 
in the following case. 

A patient following gastrectomy had negative fluid balance 
each day, but haemoconcentration remained constant until 
the deficit of fluid amounted to about 10 litres. Violent haemo- 
concentration and shock was followed by death. 

In another patient, one of us (K. H. K.) has found that the 
extracellular available water was reduced to 60 %, without any 
reduction of the plasma-volume. 

Consequently, it is understandable that, in an acute, “extreme” 
dehydration a diminution of the plasma-volume’® amounting to 
only 8 — 9 % may be found; whereas in long-continued dehydra- 
tion there may be found a reduction of the plasma-volume which, 
percentually, is greater than the diminution of the extracellular 
volume of fluid (naturally the latter is greater when measured 
in litres)®®. 

Further, it is obviously impossible to calculate the degree 
of fluid deficiency from the haemoconcentration. 

In a lengthy operation such as gastrectomy, where there is 
much bleeding and much handling of viscera, two rival proces- 
ses are initiated. First, following blood loss fluid moves from 
the tissues into the vessels diminishing the haemoconcentration. 
Secondly, loss of plasma in the operation-field occurs and, even- 
tually, in peripheral areas. 

During the first hours after operation, either process may 

5 — - 454787 . Acta chir. Scan dinav. Vol.XC'III. 
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predominate; the natural course cannot be followed as every 
effort is made to re-establish and maintain the blood-volume 
by means of infusions of blood and saline. 

Investigations of haemoconcentmtion after gastrectomy. 

The haemoconcentration-curves for the surviving and for the 
fatal cases present greatly differing pictures. 

The curves of the surviving patients are characterized by a 
tendency to fall (Kgs. 1 and 3). All these patients can — with 
a certain external assistance — draw fluid from the tissue into the 
circulation. On every occasion, this process exceeds the loss of 
plasma jErom the capillaries. (Only on one occasion did a value 
exceed 125 %. This patient was a man 32 years old with gastric 
ulcer, in good general condition. At 17.00 hours, on the operation 
day, a haemoconcentration was found of 6.85 million erythro- 
cytes, or 132 % of the last preoperative figure, together with 
an evidently approaching shock. After blood transfusion he re- 
gained full health.) 

One might expect that the fall in haemoconcentration would 
take place quickly^ as the acute loss of blood is fully com- 
pensated witliin a few hours of the hemorrhage. This does happen 
in some cases, and most plainly in those who are considered as 
belonging to the best group — those who do not receive blood- 
transfusion after the operation (Fig. 14). But, in other patients, 
the loss of plasma occasionally exceeds the flow of fluid into the 
vessels, so that haemoconcentration oscillates during the first 
and second day until the diminution of plasma ceases and the 
blood volume is finally re-established. Frequently a large amount 
of fluid is brought into the vessels, so that the haemoconcentration 
in some cases falls to 56 % of the preoperative value (Fig. 1). 

The curves of the fatal cancer and ulcer cases lie prepon- 
derately above the 100 % level, most of them displaying rises ex- 
ceeding 126 % of the preoperative value. This implies that the 
plasma volume of these patients has fallen by at least 20 % (Figs. 
2 and 4). Gradually, when the importance of haemoconcentration 
became clear, defensive measures were introduced against the 
reduction of blood-volume. First and foremost blood- transfusion, 
and — as will be seen by the curves — the attempt to reduce 
the haemoconcentration was successful, the figures falling in many 
instances below the 100 % level — but still, these patients died. 
It is probable that, when the haemoconcentration reaches 125 % 
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of tlie preoperative value, the reduction of the blood- volume is so 
great that the circulation is inefficient, and irreparable damage 
is caused wier alia of the central nervous system that proves 
to be irreparable. 

Not infrequently patients, whose haemoconcentration has been 
brought down again to normal values and whose protein- and 
electrolyte levels are normal, present somatic and psychic altera- 
tions which persist until death; the patients present nystagmus, 
tremor, clonus, dysphagia and derangement and confusion of 
mind and, sometimes, hallucinations, all of which indicate severe 
damage to the brain. 

The mfhience of blood-iransfusion on haemoconcenlralion. 

In this material the ulcer patients who did not receive trans- 
fusion display a constant and gross fall of haemoconcentration 
— in contrast with the ulcer patients avIio have been transfused 
dm'ing, or immediately after, operation, almost all of whom display 
increasing haemoconcentration for the first day or two. 

In considering the influence of blood-transfusion on haemocon- 
centration the surviving ulcer ventriculi patients were divided 
in three groups. The first group embraces those patients who 
have not been transfused. These patients display a constant and 
great fall of haemoconcentration (Fig. 14) (which shoAvs that the 
decision to withhold transfusion Avas correct). 

The second group embraces all patients Avho receh’^ed blood- 
transfusion during or immediately after operation (prophylactic 
transfusion). Almost all disj)lay rising haemoconcentration for 
one or two days (Fig. 15). To decide whether this rise aa^s caused 
by the transfusion or by developing shock, curves Avere drawn 
for the third group of patients in Avhom blood-transfusion Avas 
gwen later in the postoperath^e period, indication for transfusion 
being rising haemoconcentration (therapeAitic transfusion) (Fig. 
16). For the sake of clarity the curves have been synchronized at 
the time of transfusion. It is seen that a fall in haemoconcentra- 
tion folloAvs transfusion, in each case; thus it seems improbable 
that the rise in haemoconcentration in group two is caused by 
transfusion. It must therefore be assumed that the rise Avas caused 
by developing shock. The transfusion during operation did not 
in these cases preA’^ent the increasing haemoconcentration (though 
in all cases the rise is below 25 %), but it was sufficient to prevent 
the further deA'^elopment of shock. 
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Plasma protein estimation. 

As already mentioned a transmission of fluid from the tissues 
to tire blood occurs immediately after a haemorrhage; as the tissue- 
fluid contains no more than about 0.3 % protein, the plasma 
protein-concentration sinks during this process. , 

In experimental shock — manipulation of the intestines after 
laparotomy — it has been found that the plasma protein-con- 
centration remains almost constant-®, and after shock following 
trauma, the fluid accumulated in the tissues has almost the same 
composition as plasma.® 

However, it is lil^ely that varying degrees of injury to the 
capillaries occur, in different areas and at different- times. With 
less serious injury to capillaries, the smaller albumin-molecules 
are lost first; with increasing permeability, the larger- globulin- 
molecules are lost.^ 

In burns, Pbesman and others®® have found that, in the blisters, 
there is a relative increase of albumin so that the albumin- 
globulin-quotient is 12 — 79 % higher than in the patient’s blood, 
where the quotient is loiver than the normal. 

Clinically the determination of total protein in plasma is carried 
out by determining the" specific weight (Bing®, Linderstroji- 
Lang®’-, Barbour & Hamilton®) but this is not an exact reflection 
of the effective colloid-osmotic pressure of the plasma. 

It is not known®® how great the displacements of albumin- 
globulin are that can occur during hemorrhage and shock; in 
kidney disease, van Slyke®^ has found a diminution of the 
quotient down to 0.86, which signifies a reduction of the osmotic 
pressure by about 20 %. 

When protein passes through the capillary wall, the osmotic 
pressure of the intercellular fluid rises, so that the pressure- 
difference between blood and tissue diminishes. This signifies 
that, with a constant total protein-content a diminished effect- 
ive colloid-osmotic pressure in the plasma may be found. 

Plasma protein and fluid iniake.' 

If we compare the plasmaprotein curves of the fatal cases 
with the erythrocyte curves (Figs. 17 and 18), we find throughout 
that the patients with rising plasma protein also have rising red 
cell concentration, and vice versa. It might seem the rise were 
due to dehydration. 
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In a few cases, where fluid loss exceeded intake, dehydration 
arose, hut a deficit balance of 8 — 10 litres is necessary before 
increased haemoconcentration becomes noticeable; that is to 
say, the greater part of the extra vascular reserves must 
have been consumed. In the great majority this point is not 
reached, and, on the whole, the fluid-balance for the group of 
fatal cancer cases is almost the same as that for survivin" 

O 

patients (see p. 8). 

This fact is not affected by the uncertainty about the mag- 
nitude of insensible perspiration; accordiug to and GtEe- 

GERSEN^® it amounts to 1,000 ml. 

Insensible perspiration varies very little; on the other hand, 
sweat-secretion is a uncalculable factor which compromises 
the fluid-balance calculations. This latter secretion seems to be 
about 1,600 ml during the first post-operative day. 

In this connection the problem of Pulmonary edema should 
be mentioned. This was found at autopsi of 11 of the patients who 
had undergone gastrectomy. In only two of these was the plasma 
protein concentration found to be less than 5.5 %, both of these 
were patients with severe intraperitoncal haemorrhage, whose 
blood-volume was certainly diminished. 

Only one patient displayed a positive fluid balance, but he had 
5.7 % plasma protein and a haemoconcentration above 125 %. 
Five others showed erj’tlirocj’te concentration exceeding 125 %. 

It is an established fact that a patient can be waterlogged by 
infusion of crystalloids, and this has probably occurred in some 
cases; the above figures show, however, that one cannot rely on the 
so-called edema-limit, and that pulmonary edema, in patients 
suffering from shock arises essentially as a result of increased capil- 
lary permeability and not simply from discrepaney between the 
hydrostatic-colloid-osmotic pressures. A striking example of this 
was a man who had a gross negative fluid balance amounting in 
the course of 6 days to about 12 litres. The man died with symp- 
toms of pulmonary edema. 

The axiomatic edema-limit — a plasma protein concentration 
of 5.5 % — should be applied with discrimination. First, deter- 
mination of plasma protein by its specific weight — and 
without a knowledge of the albumin-globulin ratio — is not an 
exact reflection of the plasma’s colloid-osmotic pressure. In the 
second place, the effective pressure of the plasma depends on 
the amount of protein in the tissue fluid. — Furthermore the re- 
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Ordinate: concentration in percentage of the Inst pre-operative value. 
Al>scb.=a: post-operative day. 

Dotted lines: plasma protein concentration. 

Whole-drawn lines; hncmoconccntration (cr 3 'throcytc count). 

I'ig. 17; fatal cancer cases with rising plasma protein. 

Fig. IS; fatal cancer cases with falling plasma protein. 
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tention of plasma in tlie vascular system changes with the per- 
meability of capillaries. 

Investigations of plasma protein after gastrectomy. 

The changes in protein concentration correspond in many 
ways to the alterations in the erythrocyte numbers. 

Trom the curves showing the relative values in the surviving 
patients (Figs. 5 and 6), it is seen that these are able to dilute 
their blood, that is to say, to absorb fluid poor in protein from 
the tissues into the blood; very great losses have been observed, 
down to as much as 60 % of the original value. After the lapse 
of 4 — 6 days there is a certain tendency to a rise of the figures, 
which may possibly depend on an increased production of protein 
following a richer supply of food. 

In fatal cases, the curves sometimes fall, sometimes rise (Fig. 7); 
the greatest downward tendency occurs in patients with intra- 
peritoneal hemorrhage; the rising curves have already been 
discussed. 

The curves showing the absolute values of plasma protein con- 
centration are centred round the value, 5.5 % — 'the so-called 
edema-limit (Figs. 19, 20, 21). Most of the surviving patients 
had, for varying periods, a protein-concentration below 5.5 % 
— even down to 4. 5 % — without any of them displaying mani- 
fest edema, though some may very well have had cryptic 
edema.^‘ The curves for the fatal cases start at a somewhat 
lower level, but show a tendency to rise. 

Determination of plasma hicarhonate. 

It is generally held®"-®, that shock and peritonitis are ac- 
companied by acidosis; Borgstrom® has lately declared that, in 
4 out of 5 patients who had undergone gastrectomy, the acidosis 
was so pronounced that treatment with infusions of bicarbonate 
was necessary; however, he does not state the degree of acidosis. 
Nothing corresponding is met with in the present series. Three 
patients, in extremis, were down to 18 mMol/1 bicarbonate; 
at autopsy, all of them were found to have had pulmonary edema, 
and one of them was one of the two patients with intraperitoneal 
haemorrhage. One patient had 19 mMol/1 which rose, without 
any bicarbonate being given to 33 in one day. There was also 
a single case with 20, while 22 mMol/1 generally represents the 
lowest limit (Figs. 8, 9 & 10). Consequently, it is seen that acidosis, 
was a negligeable factor in this series. 
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Ordinate: plasmaprotein concentration In percentage. A-bscissa; post-operative daj 
Fig. 19: protein concentration curves in surviving ulcer cases. 

Fig. 20: protein concentration curves in surviving cancer cases. 

Fig. 21: protein concentration curves in fatal cancer cases. 
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Fig. 22. 

Ordinate: haemoconcentration in percentage of tlic last preoperative value. 

Schematic survey of the maximum haemoconcentration in the four groups of 
the series, with 125 % of the preoperative haemoconcentration ns axis. 

Each column represents one patient. 

(2 patients, dead in intraperitoneal hemorrhage, and 2 who died of embolia 
arteriae pulmonalis are omitted.) 

a: Surviving ulcer cases — b; fatal ulcer cases — c: surviving cancer cases 
— d: fatal cancer cases. 

The haemoconcentration of all the fatal cases has exceeded 110 % of the 
preoperative values. All the patients, vdth the exception of one, whose haemo- 
concentration curves exceeded 125 %, died. 


Determinations of plasma chloride. 

No marked examples of ckloropenia were observed — tlie 
lowest figure being about 80 mMol/1. On the other hand, we 
find among the dead cancer patients, several rises which are 
quite striking. 

The highest values — 136 and 140 mMol/1 — were observed in 
two patients who died of pulmonary oedema (bicarbonate figures: 
24 and 18 mMol/1) (Figs. 11, 12 and 13). 

Undue significance is attached in Coller & Maddock’s^i formula 
to plasma chloride concentration as a guide to fluid intake. 

The plasma chloride figure merely gives information respec- 
ting the concentration of chloride ions in plasma; changes do 
not solely depend on the loss or supply of chlorides, especially 
when little fluid has been lost from the alimentary tract. The 
loss of chloride by perspiration is slight^-, and the secretion of 
chloride in the urine is minimal®® during the first few days after 
operation. The eventual diminished plasma concentration is due, 
rather, to increased permeability of the red blood cell membrane 
from anoxia. Thus an equilibrium is established between the ions 
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wliose concentration depend on selective permeability of tlie cells, 
that is to say, tlie plasma-content of Cl“ and Na+ falls, while, 
for instance, the concentration of IC+ rises.®® 

CoLLER & hlADDOCK^^ suggcst to administer saline according 
to the plasma chloride concentration and the patient’s weight, 
but this presupposes normal capillary permeability, plasma protein 
concentration^ and kidney function, which are not always found 
after operation. 

Furthermore, as the chloride concentration seldom falls low 
enough to give symptoms, it should be a natural thing to abandon 
the linking of the chloride concentration in the plasma to the supply 
of fluid”, and, instead, to adjust the latter in accordance with 
the patient’s clinical condition, the fluid-balance and the plasma 
protein-concentration. 


Summary. 

An account is given of pre- and post-operative investigations 
of haemoconcentration, plasma protein-, plasma bicarbonate- and 
plasma chloride-concentrations, and of the fluid-balance of 61 
patients who have undergone gastrectomy. 

The methods employed for the determination of haemocon- 
centration are discussed, 

Haemoconcentration in the patients who survived operation 
falls, the fall is greatest in those rvhose condition is best. 

After operation, the haemoconcentration of 12 patients was 
25 % higher than before it. All these patients died, with the 
exception of one, although, in many of these cases, haemocon- 
centration was successfully reduced to a normal level. 

Two patients died of intraperitoneal hemorrhage ■ — their 
haemoconcentration curves displayed falls to 49 and 70 % of the 
preoperative values. 

Two patients who died of pulmonary embolism, displayed rises 
of 10 % and 28 %. 

Haemoconcentration as a reflection of the blood- volume during 
haemorrhage, shock and dehydration is discussed. 

Haemoconcentration, during the first post-operative days, can 
oscillate as an expression of the varying predominance of two 
processes — loss of plasma through the capillaries, and inflow 
of fluid from tissues to the vascular system. 

Patients whose condition was best diluted their blood quickly 
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and markedly — as an expression of an effective restoration 
of blood-volume after the loss of blood dui'ing operation. 

An increased liaemoconcentration, of 25 %, corresponds to a 
reduction of blood-volume of 20 %. It may be assumed tliat 
when tbe blood-volume falls below tliis, insufficient circulation 
causes irreparable injury to tlie central nervous system. 

A rise of baemoconcentration as a result of blood-transfusion 
cannot be demonstrated. 

Tbe determination of plasma protein by measuring tbe specific 
weight of tbe plasma does not give reliable information respecting 
its colloid-osmotic xu'cssure, without knowledge of tbe albumin- 
globulin ratio. 

Tor this and other reasons there is a risk in relying on tbe 
edema-limit — 5.5 % protein in tbe jdasma — ■ administering 
infusions of cr 5 ’’stalloids, etc. 

Pulmonary edema was found at autops}’- of 11 patients. Tbe 
plasma protein-concentration in these cases was higher than 5. 5 %, 
with tbe exception of two who showed gross intraperitonea 1 
hemorrhage. 

No pronounced case of acidosis occurs in the j)resent series. 

The determinations of jdasma chloride showed in a few instances 
great rises in jDatients with pulmonary edema, but the lowest 
concentrations lay about 80 inMol/1. 

The importance of plasma chloride-concentration is discussed; 
it is emphasized that this factor cannot be an exiiression of 
the fluid-demand of the organism and that one cannot admi- 
nister fluid on the basis of this figures. 

Ziisammenfassnng. 

Es werden pra- und po.stoperative Untersuchungen der Hamo- 
konzentration, der Plasmajjrotein-, Bikaubonat- und Chloridkon- 
zeutration sowie der Fliissigkeitsbilanz bei 61 magenresezierten 
Kranken vorgelegt. 

Die Methodik der Blutkonzentrationsbestimmungen wird be- 
sprochen. 

Die Blutkonzentration bei Kranken, die die Operation ilberle- 
ben, ist eine sinlcende, und zwar um so niedriger, je besser der 
Zustand ist. 

Bei 12 Patienten war die Blutkonzentration auf eineni gewissen 
Zeitpunkt nach der Operation 25 % hoher, als vor der Operation. 
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Alle diese Kranlcen starben mit einer Ausnalime — obwobl es bei 
vielen von ilinen gelang, die Blutkonzentration wieder auf ibre 
nownale Hobe berabzubringen. 

Zwei Krardce sfcarben an intraperitonealer Blutung — ibre Blut- 
Iconzentration zeigte ein Sinken auf 49 bzw. 70 % des praopera- 
tiven Wertes. Zwei Patienten, die an Embolia a. pulm. starben, 
wiesen Steigerungen auf 10 % bzw. 28 % auf. 

Es wild die Blutkonzentration als Ausdruck fxir das Blut- 
volumen bei Blutung, Cbock und Debydrierung besiirocben. 

Die Blutkonzentration kann in den ersten 24 Stunden nacb der 
Operation Scbwankungen aufweisen, als Ausdruck des wecbseln- 
den tiberAviegens bald des einen, bald des anderen von zwei Vor- 
gangen: Plasmaverlust durcb die Kapillaren und Einstromen von 
Fliissiglceit aus dem Gewebe in die Blutbabn. Die Kranlcen, die 
am besten zurecbtkamen, batten ibr Blut rascb und kriiftig ver- 
diinnt — als Ausdruck fiir eine effektive Wiederberstellung des 
Blutvoluniens nacb dem Blutverlust bei der Operation. 

Eine Konzentration des Blutes von 25 % entspricbt einer Blut- 
volumenredulction von 20 %. — Es ist anzunebmen, dass bierbei 
der Kreislauf so insuffizient ist, dass irreparable Scbadigimgen 
des Zentraluervens 3 ^stems stattfinden. Ein Steigen der Blutkon- 
^entration als Eolge von Bluttransfusion lasst sicb nicbt nacb- 
weisen. 

Plasmaproteinbestimmung durcb Messung des spezifiscbcn Ge- 
AA'icbts des Plasmas gibt keine sicberen Auskiinfte uber den kol- 
loidosmotiscben Druck des Plasmas, so lange der Albumin/ 
Globulinquotient nicbt bekannt ist. 

Aus diesem und anderen Griinden ist es gefabrlicb, sicb bei der 
Administration von Infusionen mit Kristalloiden usw. auf die 
Odemgrenze — 5.5 % Protein im Plasma — zu verlassen. 

. Lungenodem AAmrde bei der Sektion von 11 Patienten gef unden. 
Bei diesen betrug die Plasmaproteinkonzentration iiber 5.5 %, 
ausser bei ZAveien, die eine grosse intraperitoneale Blutung batten. 

Im Material kommen ausgesprochene Ealle Amn Azidose nicbt vor. 

Plasmacbloridbestimmungen ergaben vereinzelte, grosse Steige- 
rungen bei Kranken mit Lungenodem, AA^abrend die geringsten 
Konzentrationen etAA^a 80 niMol/l betrugen. Die Bedeutung der 
Plasmachloridkonzentration AAurd erortert, und es Avird betont, 
dass sie nicbt einen Ausdruck des Fliissigkeitsbedurfnisses des 
Korpers darstellen kann, und dass Fliissigkeitsadministration an 
Hand derselben nicbt stattfinden kann. 
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R^siinid. 

Les auteurs presentent Ics resultats dc lours rccherclies pro- ct 
postopdratoires faites cliez G1 lunladcs a 3 'nnt subi uiie resection 
d’estomac, recliorclies qui portent sur la concentration .sanguine 
et cello des proteinos du plasma, du bicarbonate et des cldonires, 
ainsi quo sur lo bilan liydriquc. 

Discussion des metliodes servant a determiner la concentration 
sanguine. 

Chez les malades qui survivent a Foperation, la concentration 
sanguine va en s’nbai.ssant, et cela d’autant plus quo lour etat est 
meilleur. 

La concentration sanguine dc 1*2 malades etait, h un moment 
donne aprbs Foperation, de 25 % pins elevee qu'nvant Finterven- 
tion. Ils moururent tons, a Fe.vception d’un sold — bicn qu’on 
cut reu-ssi pour beaucoup d’entre eux ii fnire rcdescendrc la con- 
centration sanguine jusqiFa un niveau normal. 

Doun patients decederent d'hemorragic intrnperitonealc ~ la 
courbe dc lour concentration sanguine pr6scnta des chutc.s dc 49 
ct 70 % par rapport aux chiffres preoperatoircs. Chez deux sujets 
qui succomberent a unc embolic dans Farterc pulmonairo on con- 
stata des ascensions jusqu'a 10 % et 28 %. 

Discussion du role dc Fhemoconcentration en taut qu'exprc.ssion 
du A'olumc sanguin dans Fhemorragic, le shock et la de.sln*dratation. 

La concentration sanguine pent oscillor an cours des premiers 
jours apres Foperation, traduisant ainsi Falternancc des deux 
jirocessus — la jierte de plasma par les capillaires et en penetration 
de liquidc des tissus dans la voic sanguine. 

Les malades qui se sont le mieux tire d’affairc ont dilue leur 
sang rapidement ct fortement — comme expression d'une recon- 
stitution efficace du volume sanguin apres Fhemorragie operatoire. 

Une concentration de 25 % correspond a une reduction de 20 % 
du volume sanguin. II faut admettre que dans ces conditions la 
circulation devient si insuffisante quo des dommages irreparables 
sont causes au systeme nerveux central. 

On ne peut pas demontrer d’ascension dc la concentration san- 
guine a la suite d’une transfusion de sang. 

Le dosage des proteines plasmatiqucs par determination du 
poids specifique du plasma ne donne pas de renseignements cer- 
tains sur la pression colloide osmotique du plasma tant qu’on ne 
connait pas le quotient albumines globulines. 
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Pour cette raison et d’antres encore, il est risque de se fier au 
cliiffre indiquant que Je seuil de I’cedenie est atteint 5.6 % de 
prota’ne dans le plasma — lors de I’administration d’infusions de 
cristalloides, etc. 

Un oedeme pulmonaire a ete trouve a I’autopsie de 11 sujets. 
Chez eux la concentration des proteines du plasma depassait 5.6 %, 
a deux exceptions pres ou il y avait une grande liemorragie intra- 
peritoneale. 

Dans le materiel etudie on n’a pas rencontre de cas d’acidose 
marquee. 

Le dosage des chlorures plasmatiques a montre quelques gran- 
des ascensions cliez des malades atteints d’cedeme pulmonaire, 
tandis que les concentrations les plus basses etaient autour de 
80 mMo 1/1. Les auteurs discutent de la concentration des chlo- 
rures du plasma, et ils soulignent qu’eUe ne saurait exprimer le 
besoin de liquide eprouve par Torganisme, de sorte qu’on ne pent 
pas se baser sur elle pour Tadministration des liquides. 
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Lirer Changes in Surgical Conditions. 

By 

LEIF EFSKIND, M. D. 


1. Introduction. 

The importance of the liver for the post-operative symptom 
complex has long been generally recognized. Meanwhile it has 
gained new actuality through the investigations made in recent 
years respecting the behaviour of the serum proteins in patients 
with various surgical diseases and through the many experimental 
inquiries that have been undertaken with regard to the significance 
of the liver as producer of and depot for easily mobilizable protein. 

In succession to large operations there comes, as is knowm, a 
fall in the quantity of serum protein. The extent and duration of 
the fall is to an essential degree dependent on the power of the 
organism to produce serum protein, provided that the supply 
thereof has not been materially reduced during a long period. The 
clinical-psysiological tests available for control of the hepatic func- 
tion are in so far 80 uncertain and inexact that minor changes in 
the functioning of the liver cells cannot be recorded by this means. 
It should therefore be of interest to scrutinize the anatomical 
conditions in the liver of patients with varying reaction to the 
operation on the part of the serum proteins. No such systematic 
examination, of both hematological and histological nature, seems 
hitherto to have been published. 

2. Material and Metliods. 

Altogether 120 patients, with primary lesions as shown in the 
table given below (Tab. I) have been investigated. The hematolog- 
ical status of these patients was carefully examined both before 
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and after tlie operation. The hematological status and the fluid- 
NaCl status have as far as possible been balanced before the opera- 
tion. Biopsies from the liver were taken at the beginning and at 
the conclusion of the operation at intervals varying from 1 to 
3^2 hours. As a ride they were taken from the left lobe by means 
of a sharp instrument. In some cases it would have been of in- 
terest to examine the liver findings during the further course of 
the illness. Meanwhile it was found that liver biopsies taken by 
puncture proved to be not quite reliable for the purpose of such 
examinations, probably owing to the mechanical damage to the 
tissue, and moreover the harmlessness of the method is disput- 
able. The samples were examined for content of glycogen and fat. 
The behaviour of the mitochondria was also scrutinized, while an 
attempt was made to study the circulatory conditions from the 
appearance of the sinusoids. Likewise were examined the general 
cytological conditions in the liver-cells themselves and the inter- 
lobular formations. 

Tnl). I. 


Ulcus ventriculi 17 cases 

Ulcus duodeni 20 » 

Ulcus perforans 4 » 

Ulcus pepticum 4 » 

Carcinoma ventriculi 20 » 

Polypus ventriculi 3 » 

Carcinoma oesophagi 3 » 

Cholelithiasis and cholecystitis 16 » 

Icterus chronicus 8 » 

Dyskinesia of the bile ducts 3 » 

Choledocholithiasis 6 » 

Carcinoma coli 8 » 

Acute jeunitis and ileitis 4 » 

Icterus haemolyticus 2 » 

Herrda diaphragmatica 2 » 


120 cases, 


3. Surrey of tlie Material. 

In order to give a clearer view of the matter, the glycogen, fat 
and mitochrondria preparations will be described separately. The 
circulatory conditions will be discussed together with the general 
cytological reactions in the liver-cells and the changes in the con- 
nective tissue. 
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' According to tlie histological ■ findings tlie patients have been 
divided into three groups, namely; 

I. Those who before the operation received adequate nourish- 
ment, and who without special preliminary treatment show nor- 
mal hematological conditions. 

II. Patients who presented signs of pre-operative chronic hyjjo- 
proteinemia. 

III. Patients with diseases of the liver or of the bile-ducts. 

A. The Glycogen Material. 

In Group I, with normal state of nutrition before the operation, 
there was found without exception in the first biops}^ abundant 
deposition of glycogen in the liver cells, with diffuse distribution 
within the liver as a whole and within the separate lobes, being 
possibly somewhat less marked in the intermediary part of the 
lobulus. Within the individual cell the glycogen is either generally 
diffused or pressed somewhat towards one half of the cell, which 
thus acquires a semilunar appearance. The glycogen occurs as 
fairly even-sized granules, lying close together. It is therefore 
permissible to assume that when the liver is saturated with glyco- 
gen, the deposition "will be fairly homogeneous throughout the 
whole organ. 

After laparotomy, even of relatively short duration, there may 
be found in the second biopsy changes of both morphological and 
quantitative nature in the glycogen deposit. The most conspic- 
uous features in this group are the quantitative changes in form 
of a reduction which to a certain extent seems to run parallel 
with the duration of the operation. As regards the topograph, the 
loss of glycogen is most marked in the intermediary part of the 
lobulus, where the process of washing out is most effective, but 
in operations of short duration the loss is very moderate. Where 
the operation, however, has been severe and of longer duration 
there may be seen in patches a more complete mobilisation of the 
glycogen. Some circumscribed parts of the liver tissue may thus 
be practically entirely deprived of glycogen, often passing over 
with sharp boundaries to areas with almost normal glycogen con- 
tent. As a rule these parts extend out over the middle fields of 
the lobes, not infrequently touching upon the central vein or 
being in some cases circular in relation thereto (Fig. 1). It is 
generally found in this group that the glycogen remains longest 
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in the periphery of the lobuli, but v/hen the loss has been ex- 
cessive it disappears also there and we find only a border of cells 
containing glycogen just beneath the capsule of an otherwise 
glycogenfree liver. Where general degenerative changes are seen 
in the liver cells, especially in the form of fatty degeneration, as 
well as in some few other cases, glycogen-containing cells may, 
as will later be seen, be found with in centrolobular location. These 
topographical variations in the loss of glycogen may often be 
ascribed to local circulatory disturbances in the sinusoids of the 
liver. In some few cases, however, where there is great local 
centrolobular venous dilation attended by edema, it may be found 
that the glycogen maintains itself best in the central part of the 
lobes. 

In Group II are found chiefly the same changes as were seen 
in Group I, but with certain quantitative divergencies, of which 
the most conspicuous is the considerably greater operative fall 
in glycogen deposit in this group. Likewise hereto liver cells 
which lose their glycogen show no distinct change in size as com- 
pared with the ghmogenfilled cells. AWiere these patients have 
received adequate pre-operative treatment the content of glyco- 
gen in the first biopsy may be normal, or only slightly reduced. 
Nevertheless, the operative fall in glycogen will be remarkably 
great. It is therefore evident that in these patients, even though 
the liver glycogen may easily be restored, there exists an abnormal 
balancing of the carbohydrate metabolism, of hepatogenous or 
extrahepatogenous nature. 

In Group III there are not infrequently found, as shall later be 
referred to, very distinct degenerative changes of general cyto- 
logical 'nature, which was also occasionally the case in Group II. 
Likewise we often find at the same time in the liver cells deposits 
of other substances, such as bile-pigment and fat, a circumstance 
which' makes it difficult to judge about, the effect of deposition 
of glycogen. Also in this group there is seen a considerable opera- 
tive fall in the glycogen deposit, sometimes more marked than 
in the previously mentioned groups. In patients with chronic 
icterus one may find before the operation that the cells are re- 
markably well supplied with glycogen. In these cases, - however, 
it is seen that the operative trauma causes an abnormally uctive 
mobilisation. In those cells which are interspersed by brownish 
pigment, a finding especially to be noted in centrolobular parts 
(Fig. 2), the content of glycogen is usuall}*' found to be small. As 
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regards cells infiltrated with fat, it seems that this substance in 
itself does not produce changes affecting the glycogen deposit in 
the cells, except of course, in purely volumetric respects. On the 
contrary, these cells are found, both before and after operation, 
to be strikingly well saturated with glycogen, and they may lie 
as small glycogen-filled islands in a liver otherwise free from gly- 
cogen, and then usually in the central part of the lobe. Often 
there may specially be seen an accumulation of glycogen granules 
around the fat vacuoles (Fig. 3). This persistance of glycogen in 
areas which otherwise earliest lose their glycogen decidedly in- 
dicates that the mobilisation of glycogen in these fat-infiltrated 
cells is rendered difficult and that there exists a form of glj^cogen 
blockade in considerable degree. 

In this group of patients there are now and then seen islands 
of cells which contain much gl 5 ’'cogen, surrounded by gl 5 '’cogen- 
free areas. As a rule these cells show no general cytological signs 
of regressive changes (Fig. 4). They may, however, also occur as 
single cells, but then often with distinct signs of degeneration. 
They are usually situated perilobularly and as regards localisation 
and appearance they resemble those parts of the liver where in 
animals with experimental hyperthyi'osis abnormal permeability 
conditions have been observed in the sinusoids (Eker and Ers- 
kind). The glycogen in these cells is often found to be assembled 
in patches separated by areas quite free from glycogen, so that 
the cells acquire a vacuolized appearance. These vacuoles may, 
without special staining, be difficult to distinguish from others 
of different nature, such as fat vacuoles. They usually have not, 
however, the circular form and regular contours of these latter. 
In some patients in this group the largest deposits of glycogen are 
found, as above mentioned, to be centrolobularly situated in a 
circle around the central vein. At the same time we usually find 
signs of considerable disturbances of the central circulation, to- 
gether with edema, and now and then invasion of granulocytes 
and lymphocytes into the tissue. In other words, signs of serious 
central permeability derangements of the blood-vessels. The re- 
duced glycogen mobilisation in these exceptional cases might then 
be explained as being duo to a blockade on circulatory basis. In 
the same direction points the fact that a similar picture can be 
seen when the central vein is practically occluded through endo- 
phlebitic changes (Fig. 5.) 
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B. Fat Deposition. 

Ill Group 1 we practically never find in the first biopsy signs 
of deposition of fat in the liver cells. The same applies to the sec- 
ond biopsy in cases where the operation has not been greatly 
protracted. In case of severe operations, lasting several hours, 
very small droplets of fat may be found in some of the liver cells. 
These cells usually lie in the vicinity of the central vein, more 
rarely out in the intermediary part of the lobes. This fat deposit 
has, however, in no case been of dominating character and it has 
as a rule been accompanied by other signs of general regressive 
changes in the cells. 

In Group II, on the other hand, with addition of cases of ma- 
lignant gastric tumours without special signs of nutritional in- 
sufficiency, small fat vacuoles are not infrequently found in the 
first biopsy. In cases where the anamnesis contains information 
as to hemorrhage of any material extent and duration the infiltra- 
tion of fat may be considerable (Fig. 3). Also these fat deposits 
are centrally or paracentrally situated in the lobes, except in some 
few patients with malignant tumours, where the deposition may 
be perilobular aroimd the vessels. Patients belonging to this 
group show, after the more serious operations, a considerable in- 
crease in the deposition of fat. It is therefore beyond doubt that 
patients of this category have an abnormal propensity to deposi- 
tion of fat in the liver cells. This may be taken as an indication 
that the liver cells have difficulty in meeting the increased strain 
which an operation imposes upon the liver. The above-mentioned 
abnormalities in the carbohydrate metabolism which may be ob- 
served at the same time possibly play a part in the matter. 

Group III shows mainly the same changes as those mentioned 
above. They are, however, still more accentuated, especially for 
patients with occlusions in the bile ducts combined with infection, 
while in patients suffering from chronic icterus without infectious 
basis the findings may be remarkably few. That infection here 
plays an important role is evident also from the fact that patients 
with relatively mild cholecystitis often show strikingly great 
changes in the liver cells in the form of abundant fat-infiltration, 
which also here is localized in middle part of the lobes, often 
around a dilated, periphlebitic central vein. 

In the second biopsy the fat-infiltration is seen to have in- 
•creased considerably, even in patients with moderate infectious 
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disorders of the bile ducts. Where stenotic processes and chronic 
icterus are present at the same time the infiltration of fat may be 
considerable and extend over large areas. Thus we may not in- 
frequently find whole liver cells transformed into a single fat- 
vacuole and not one cell from fat. Also in these pronounced cases 
the deposition is greatest in the middle of the lobes, although there 
are some few exceptions, where a considerable interlobular in- 
flammatory reaction is found at the same time. 

C. The Mitochondria Material. 

In patients belonging to Group I the liver cells in the first biopsy 
show entirely normal mitochondria, in plentiful numbers and with 
some preponderance in the peripheral parts of the lobes. With 
the method of staining employed (Altmann) they are bright red in 
colour. Some of them are of spherical form, some more rod-shaped, 
and they are of uniform size. The rod-shaped mitochondria are by 
far the least numerous. After protracted operations some reduc- 
tion of the total number is noted in the second biopsy, the de- 
crease being most evident in the middle parts of the lobes. At the 
same time the rod-shaped increase somewhat in number, while 
the shape and size become less uniform (Fig. 6). 

Groups II and III show already in the first biopsy a distinct 
decrease in the number of mitochondria in the centre of the lobes. 
The morphological changes also become more pronounced. The 
colour becomes violet-blue and the contours are indistinct. The 
second biopsy may sometimes show very great changes. The num- 
ber of mitochondria may be so greatly reduced that they occur 
only singly in the cells. The staining capacity is greatly lessened, 
so that with the staining methods used they may appear as almost 
achromatic yellowish, light-refracting formations. They become 
irregular in form and huge club-shaped aggregations, while the 
spherical forms may have entirely disappeared (Fig. 7). Now and 
then small vacuoles may be seen -within the mitochondria. This is 
especially the case where the liver cells show pronoimced signs of 
general degenerative character, with deposition of pigment and 
fat, nuclear changes and dissociation of the liver structure. 

In some preparations it may be seen that the mitochondria per- 
sist longest in the centre of the lobes. There are then as a rule seen 
at the same time considerable central circulatory disturbances. 

The first signs of reduction of the mitochondria within the in- 
dividual cells appear in the perinuclear part, where there may be 
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seen a clear zone entirely without mitochondria. The remaining 
mitochondria are often radially arranged, so as to lie like spokes 
of a wheel, ■\^^lere the rod-shaped types are predominant they also 
usually have a radial arrangement of their longest axis. In case 
of incipient degenerative changes the spherical mitochondria are 
often found to retain their shape and fresh colour, while the rod- 
shaped become achromatic and afterwards cliange their form 
(Kg. 8). 

As regards the relation to other intracytoplasmatic substances, 
it is found that the changes in mitoebondria and in glycogen do 
not proceed absolutely parallel. Thus Ave may find few mitochond- 
ria in a cell containing much glycogen, and vice versa. This speaks 
against the assumption that the mitochondria have a direct rela- 
tion to the glycogen. In the fat infiltrated cells the content of 
mitochondria in the part of the cytoplasm that remains intact 
may be without any great changes, AAdiereas the cells that con- 
tain pigment are as a rule poorly supplied A\uth mitochondria. 

D. General Histological Findings. 

With respect to the circulatory conditions, the ordinary clinical 
and cardiographic investigations have not rcA^ealed organic 
changes that might be supposed to occasion serious circulatory 
disturbances in the liver. In Group I there are consequently found 
no histological signs of abnormal blood circulation. In the second 
sample the findings are also as a rule very few and uncharacteristic. 
After protracted operations one may now and then find signs of 
circulatory abnormality in the form of dilation of sinusoids in the 
centre of the lobes and a suggestion of dilation of the vena cen- 
tralis. These vascular changes may be localized to individual lobes, 
in rare cases also to isolated sinusoids, a circumstance which 
might be taken as indicating a certain degree of autonomy in the 
regulation of blood flow to the separate lobes. 

In Groups II and III, on the contrary, one often finds in the 
first sample signs of moderate centrolobular circulatory disturb- 
ances, such as previously described. Further, there may be found 
in the central vein hyperplasia of the intima and signs of peri- 
venous fibrosis and some extrusion of lymphocytes into the tissue. 
In the second sample these findings are usually accentuated in 
case of severe operations and in patients who har^e for a long time 
been exposed to nutritional insufficiency. We may here find a 
diffuse sinusoidal dilation, pervading the entire lobulus and at the 
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same time distinct degenerative changes in the liver cells. These, 
however, cannot be regarded as commonjilace stasis phenomena, 
as no signs of venous hyperemia can be found. Thus erythrocytes 
are so seldom observed in the dilated veins, that there seem to 
exist a relative erythrocytopenia. Neither are there to be foimd 
in the rest of the liver tissue the ordinary signs of permanent 
venous stasis. In some few cases of protracted icterus signs of 
serous hepatitis may be seen, but never to the extent regularly 
found in case of catarrhal icterus. 

As regards the connective tissue, the first group shows no 
pathological changes. In the two other groups there is frequently 
seen some increase of the interlobular connective tissue, often as- 
sociated with lymphoc}d;e infiltration and thickening of the wall 
of the V. centralis. This increase of connective tissue may be seen 
in patients with long-continued nutritional insufficiency, but it 
is not accompanied by any certain atrophy of the liver cells, nor 
can it be designated as being a regular cirrhosis. As already men- 
tioned, there is often found in these patients abundant infiltration 
of lymphocytes in the perilobular connective tissue. This -is a 
constant phenomenon in patients with hepatic lesions, where even 
ordinary cholecystitis may show marked inflammatory cellular 
infiltration, of lymphocytes and plasma cells, without there being 
found in the clinical course any certain evidence of hepatitis or 
cholangitis. In some few instances the cells lie in and around the 
blood vessels, including the central vein. In most cases the in- 
filtration is more diffuse, without definite relation to blood ves- 
sels and bile ducts, and may probably be exjilained as being a 
hepatic lymphangitis, the more so because enlarged lymphatic 
nodes have been observed in the hilus of the liver at the same time. 
This inflammation may be a very prominent feature without any 
clearly demonstrable changes of regressive nature being neces- 
sarily found in the liver cells. 

The reticulo-endothelial apparatus in the liver rather frequently 
shows changes, usually of proliferative nature. We may find in- 
crease in the number of cells, hyperplasia of the individual cell 
and augmented phagocytary activity. This latter manifests itself 
in the cases where there is a considerable deposition of fat in the 
liver, as we then find numerous fat-droplets in the Kupffer cells. 
In cases with protracted icterus deposition of bile-pigment is not 
infrequently seen. 

6t— ^/5-^787. Acta cMr. Scandinav. Tol.XGIlI. 
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4. Conclusions. 

The present investigations have shovoi that in operation pa- 
tients suffering from serious illnesses there may before the opera- 
tion be noted a number of changes in the liver, vhich are probably 
to be regarded as pathological. These changes are considerably 
accentuated after more severe operations. 

On closer analysis of the material several questions naturally 
arise, namely: the causative relations in these changes, ■whether 
one can drarr conclusions therefrom respecting the functional con- 
dition of the liver cells and thereby obtain information as to the 
otherwise indeterminable factor: hejjatic reserve, "n-hether they can 
supply a basis for prognostic conclusions and, finally, -n^hether they 
can be clinically detected and treated. 

As regards causative factors it is reasonable firstly to investigate 
■whether the patient’s general condition and the primary disorder, 
in fact the ■whole pre-operative status, are reflected in the his- 
tological findings in the liver. Kext, the effect of the operative 
traulna and ■whether this effect is independent of the pre-operative 
condition. This latter question may be of both prophylactic and 
therapeutic importance. 

The effects on the liver of chronic nutritional insufficiency have 
been ascertained through nmnerous experimental investigations 
on animals reported in the literature. There, however, the most 
prominent features are loss of glycogen and atrophy of the liver 
cells, while degenerative changes, of other nature, including de- 
position of fat, do not seem to be very pronounced in this dissimila- 
tory phase of hepatic fxmetion. In our cases with protracted un- 
dernourishment and hematological signs of considerable hypo- 
proteinemia pre-operative changes of both quantitative and topo- 
graphical nature in the glycogen deposit in the liver have been ob- 
served. The question whetlier at the same time there has existed 
chronic occlusional icterus, without simultaneous infection of the 
bile ducts, need not be supposed to play any decisive role as 
regards the glycogen content. A liver well supplied with glycogen 
has also been found by KnAR-aP in cases of icterus due to acute 
hepatitis. 

• A less constant finding in this group of patients is deposition 
of fat in the liver cells. This is, however, by no means a rare 
phenomenon, and may appear where there have not been seen 
any signs of cardial stasis or other conditions which might pre- 
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Fig. 1. X 150. Glycogen-freo area (1) .around tbo central vein (2) passing with 
sharp delimitation over to a region well supplied with glj'cogon. 
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Fig. 2. X 1,000. Cells containing pigment and little glycogen in the centre 

of a lobulus. 
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Fig. 3. X 400. Liver cells containing fat aronncl the central vein, with a belt of 

glycogen granules. 



Fig. 4. X 200. Vacuolized cells containing gl 3 'cogen (1) around the central vein (2). 
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dispose for liepatogenic deposition of fat. Its importance for tlic 
liver’s store of g]5"cogcn seems to be of purely volumetric nature. 
Apart from the local cellular glycogen blockade caused by tins 
deposition of fat, lioAvever, the liver shows in these cases, as 
reaction to the operative trauma, an increased mobilisation of 
glycogen as compared with normal controls. The fat-infiltrated 
liver cells are often remarkably Avell sup}ilied with glycogen. This 
Store of glycogen may remain unaltered after serious operative 
traumata, where the intact liver cells are entirely depleted of 
glycogen. This circumstance, taken in connection wdth glycogen 
blockade in distinctly degenerated liver cells, would seem to in- 
dicate an impairment of cellular function, -with prevention of the 
transformation or consumption of glycogen. In these cases there 
is often nothing to show that the blockade has been of purely 
circulatory nature, whereas such a possibility may exist in the 
described cases of centrolobular circulatory disturbances wdth re- 
tention of glycogen in the centre of the lobes. 

in these patients with nutritional insufficiency during a rather 
long time there is regularly foimd infiltration of fat after a grave 
operative injury, while this is only exceptionally the case -with 
those who had a normal pre-operative status without any pre- 
liminary treatment. If these undernourished patients are brought 
into equilibrium before the operation as regards protein, fluids and 
electrolytes, their reaction to the operative trauma will still be 
far stronger than in the normal material taken for comparison. 
The reaction will, however, naturally be distinctly less I'narlced 
than in patients not treated beforehand. 

The mitochondrial investigations in these patients also show 
pathological features. On double-staining of mitochondria and 
glycogen in Regaud-fixed material the cells containing little gly- 
cogen are often foimd to shoiv the most marked mitochondrial 
changes. The fat-containing cells, in spite of an abundant content 
of glycogen, may show both quantitative and morphological 
changes in the mitochondria, a fact -which speaks for their patho- 
logical nature. On the whole, however, it may be said that fat- 
infiltration and mitochondrial changes represent a less sensitive 
indicator of the state of the liver cells than the glycogen reaction, 
even though we must make reservation as to the relatively large 
range of variation of this reaction. 

The circulatory changes are everywhere less prominent as 
primary findings in comparison -ndth the above-mentioned changes 
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in tlie liver cells. Meamvliile, this does not, of course, preclude the 
possibility of purely vasculofunctional changes being present at 
a far earlier point of time. Por in human subjects, in contrast to 
animal material, 'we have no opportunity of investigating this 
matter with the means at present available (Eker and EFsiaKir). 
The circulatory disturbances rroted are, however, localized to more 
or less the sarrre parts of the liver as the celhrlar changes. Mean- 
while it is probable that they stand to a certain degree in rela- 
tionship to each other, as the changes in the connective tissue 
point in that direction. The remarkably often fouird interstitial 
hepatitis in varying degrees and in widely differ errt primary dis- 
orders seems to bo more of lymphogenic than hematogenic nature. 
In my cases of perforating ulcer such reaction often failed to ap- 
pear. No evidence of cholangitic infectiorr has at all bcerr dis- 
covered. 

The questiorr as to the organs to which the disorders have been 
localized irr the material irrvestigated seems to have no sigrrificance 
as regards the histological firrdirrgs. xVs already meirtioned, how- 
ever, the liver and the bile ducts occupy arr exceptional position 
in this respect. "Where the localisation of the organ affected has 
been such as to hinder ingestiorr of food this circumstance has 
exerted an irrdirect influence via the preoperative status. 

The supplemerrtary post-operative charrges have been rnairrly 
quarrtitatively or topographically diver gerrt from the pre-opera- 
tive. In degree they seem to be to a certain extent proportional to 
the pre-operative changes. The exterrt and duration of the opera- 
tive trarrrna, however, also plays a demonstrable role. Thus after- 
large operations we ofterr observe changes also in patierrts whose 
livers were quite normal before the operation. On comparing these 
changes -^rdth the hematological findings it is seerr that patierrts 
■srith little glycogen aird considerable fat-infiltratiorr in the liver- 
show after operation an inordinately great fall in the serum pro- 
teins. This applies in most marked degree where the serum pro- 
teins have beforehand shown jrathological features in the form of 
fractional displacement or reduction of total quarrtity, and in 
somewhat less degree in those patients in whom the serum- 
protein and fluid-electrolyte balance has been restored before the 
operation. Least affected are those who prior to the operation 
had normal conditions -ndthout undergoing preparatory treat- 
ment. Moreover it is found that patients with the afore-mentioned 
histological liver changes who show this post-operative fall re- 
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quire a longer time for restoration of tlicir hematological status 
than normal persons, in this can be attained at all without active 
treatment. With this question we come to the problem of the 
judgment of this special part of the hepatic function on the basis 
of the histological findings and their reliability. We know that 
the earliest appearing change, the loss of glycogen, may within 
certain limits be a physiological phenomenon and that it is a 
dynamic factor based upon the functional rhythm of the liver. 
The same applies, according to my experience, in some degree 
to the behaviour of the mitochondria. These patients have, how- 
ever, all been operated at the same time of the day and at the 
same interval after eating, with the exception of those who had 
for a considerable time been completely prevented from talcing 
food. This source of error in the material should thereby be re- 
duced to a minimum. Moreover, the bioptical samples haAm been 
taken at the same place, so that variation errors due to different 
topography ought to be very slight. 

It has formerly been a general assumption that the glycogen 
content in the liver decreases greatly in case of hepatic diseases 
with icterus. This assumption is based upon experiments on ani- 
mals v.dth administration of toxic substances or ligation of the 
Ductus choledochus. It seemed to be supported bj^' the clinically 
observed favourable effects of combined glucose and insulin 
therapy. Later investigations, however, have shown that such 
treatment can hardly be said to produce an increase of the 
glycogen content in the liver, but rather a mobilisation. In our 
material a normal glycogen content has repeatedly been found 
in patients Avith chronic icterus. 

It has been claimed that experiments on animals (Whipple, 
Eavdin) have shown that livers containing little mobilisable pro- 
tein are abnormally sensitive to toxic substances, and that fat- 
infiltration of the liver cells and diet rich in fat will increase this 
effect. These investigators have not carried out determinations 
of the glycogen content, but nevertheless they ascribe to glycogen 
a certain degree of protective influence. Erom our investigations 
there seems to be no fundamental antagonism between glycogen 
and fat deposits in the liver, apart from purely volumetric factors, 
while a liver poor in glycogen appears to be associated with re- 
duction of hepatic fxmction in so far as concerns the production 
of serum proteins. This is also under the assumption that the 
patient concerned has received adequate pre-operative treatment. 
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We shall not here enter into the question whether the glycogen 
has a direct protective action or is merely an expression for nor- 
mal fimctioning of the liver. The same applies to the fat-infiltra- 
tion, Avhich doubtless in itself causes no increased sensitivity of 
the liver cells towards augmented demands upon their functions, 
but may well be regarded as the reaction in a beforehand patho- 
logical liver, with reduction of the functioning parenchyma and 
thereby of the hepatic reserve. 

It is therefore reasonable to classify the observed histological 
changes as regressive and to regard them as signs of reduced he- 
patic function. The changes found, however, are often so moderate 
that from a histological standpoint they may seem to be of re- 
versible nature. Thereby we come to the question whether they 
can be clinically diagnosed and eventually treated. No certain 
diagnosis can be made by the laioum clinical tests of hepatic 
function. On the other hand, there are particular categories of 
patients who, to judge from our material, may give grounds for 
the suspicion of such disorders of the liver, namely, patients with 
chronic hypoproteinemia, patients with impaired general state of 
health owing to nutritional difficulties and patients with disorders 
that lead to anemia. 

Patients with chronic icterus do not seem to differ particularly 
from these categories in their post-operative reaction. Formerly it 
was reported that such patients had a considerably increased 
operational mortality, even after means had been obtained for 
overcoming their tendency to hemorrhage (Walters and others). 
Only in cases where cirrhosis was distinctly present at the same 
time did these patients seem to show an especially severe post- 
operative reaction. 

Eventual causal treatment, which may often be of radical na- 
ture, ought therefore to be preceded by a purely symptomatic pre- 
operative therapy, with a view to remedying the hematological 
abnormities. Such treatment will, as already mentioned, not nor- 
malize their general reaction, but may distinctly reduce the 
degree thereof. 

Summary. 

1. In patients with various serious disorders in the intestinal 
tract there have been found, sometimes considerable, histological 
changes of regressive nature in the liver cells. These changes have 
been most pronounced in patients with protracted nutritional dis- 
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turbances, bypbproteinemia and anemia, and in case of disorders 
of the liver and bile ducts. 

2. Topographically, these changes occur at certain places of 
predilection in the lobuli of the liver and are considerably ac- 
centuated during severe operations. Also normal livers may after 
large operations show the same changes, but in minor degree. 

3. These changes occur in the following order: 

a. Abnormal mobilisation of the liver glycogen. 

b. Mitochondrial changes of regressive natiu’e. 

c. Interstitial lymphocyte-infiltration, sometimes with fibrosis. 

d. Fat-infiltration of the liver cells. 

L The changes in the liver cells appear earliest and are most 
pronounced in the central parts of the lobuli. 

6. The fat-infiltrated cells may often be well supplied with 
glycogen and frequently maintain their glycogen deposit for a 
long time, probably owing to a kind of cellular blockade. The 
same may be seen in case of chronic icterus and of considerable 
degenerative changes in the liver cells. 

6. Patients in whom the liver, in spite of adequate preliminary 
treatment, contains little glycogen and much fat show an ab- 
normally great post-operative fall in serum proteins, with in- 
ordinately long restitution time. 

7. The Kupffer cells show proliferative changes and in many 
cases deposition of pigment or fat. 

8. The interstitial he23atitis seems to have arisen on a vascular, 
probably lymphogenic basis. Oholangitic infection has not been 
observed, even in case of choledochal occlusion udth infection. 

Zusammenfassung. 

1. Bei Patienten mit verschiedenen ernsthaften Kranldieiten 
in Intestinaltraktus findet man in den Leberzellen histologische 
Yeranderungen regressiver Art. Diese Befunde sind sehr deutlich 
bei Patienten mit langdauernden Ernahrungsstorungen, Hypo- 
proteinamie und Anamie samt Euankheiten in Leber und Gallen- 
wegen. 

2. Diese Yeranderungen treten mit bestimmten topographi- 
schen Pradilektionsstellen in Leberlobuli auf. Sie werden durch 
grossere operative Eingriffe verstarkt. Audi in praoperativ nor- 
maler Leber konnen postoperative regressive Yeranderungen ge- 
ringeren Grades erzeigt werden. 
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3. Diese Veranclerungcn tretcn in folgender Reilic anf: 

a. Abnorme Mobilisieruiig cles Xiebcrglykogcns. 

b. MitokondricA^eranderungcn rcgressiver Art. 

c. Interstitielle Lyinpliocyteninfiltration, nicbt selten init 
Fibrose. 

d. Fettinfiltratiou der Leberzellcn. 

4. Die Veranderungen tretcn am ersten zentral in Lobulus auf. 

5. Die fettinfiltrierten Leberzellen konncn reiciiHclie jMengen 
von Glykogen entbaltcn. Dieses Glyicogendepot ist scinver nio- 
bilisierbar, walirsclicinlicli liegt eine zelhilare Glykogenblockade 
vor. Dasselbe Verlialten kan man in degeneriertcn Leberzellen bei 
clironisclier Ikteriis selien. 

6. Bei Patienten, die trotz adakvatcr Vorboliandlimg glykogeii- 
arme nnd fettreiclie Leber crzeigen, findet man abnoim grosse 
postoperative Erniedrigung der Scnimproteincn nnd rclativ ver- 
langerte Eegenerationszeit derselben. 

7. Die Kupfferzellen zeigen anatomiscbe nnd fnnktionclle A^er- 
iindcningen prolifcrativer Art. 

8. Die oben envalinte interstitielle Hepatitis sclieint oft auf 
lympbogenem AVege cntstanden zu scin. Cliolangitiscbc A'eran- 
derungen sind selten ancli bei mechaniscber Choledocljusokkiusion. 

BC'Sumd. 

1. Chez les malades attcints de desordres serieux du tube in- 
testinal, on a trouve des modifications histologiques parfois trfe 
graves, de nature regressive, dans les cellules du foie. Ces modi- 
fications ont ete plus accusces chez des malades souffrant de 
troubles de nutrition prolonges, d’lijqpoproteinemie et d’anemie, 
ainsi que dans les cas de troubles du foie et des conduits biliaires. 

2. Au point de vue topographique, ces modifications se pro- 
duisent a certains endroits determines des lobules du foie et sont 
tres marques pendant les operations graves. Dans ces derniers 
cas, les lesions peuvent se produire, bien qu’a un moindre degre, 
dans le foie normal lui-meme. 

3. Ces modifications se produisent dans Tordre suivant: 

a. mobilisation anormale du glycogene du foie. 

b. modifications mitochondriques de caractere regressif. 

c. infiltration lymphocytaire interstitielle, quelquefois ac- 
compagnee de proliferation fibreuse. 

d. infiltration graisseuse des cellules hepatiques. 
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4. Les modifications dans les cellules dn foie apparaissent tres 
tot et sont le plus accusees dans la partie centrale des lobules. 

5. Les cellules ayant subi la degeneiescence graisseuse sont 
souvent bien pourvues de gljcogene et gardent souvent long- 
temps leurs depots glycogeniques, probablement a la suite d’un 
blocus cellulaire. On pent observer le meii^o pbenomene dans les 
cas d’ictere clironique et de modification degenerative grave dans 
les cellules bepatiques. 

6. Les malades dont le foie, malgre le traitement preliminaire, 
contient peu de glycogene et beaucoup de graisse, subissent une 
diminution j)ost-operatoire anormalement forte des proteines du 
serum; le fetour a la notmale est exceptiounellement lent. 

7. Les cellules de Kupffcr proliferent et sont dans beaucoup 
de cas le siege de depots de pigment et de graisse. 

8. L’bepatite interstitielle semble etre d’origine vasculaire, 
probablement lympbogene. On n’a pas observe de cbolangite in- 
fectieuse, meme dans les cas d’occlusion du cboledoque avec in- 
fection. 
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Position of Eiiigers and Function Deficiency in 
Ulnar Paralysis. 

Bv 

G. AF BJORIOBSTEN. 


While radial paralysis always yields a constant and typical 
picture (the so-called drop-hand), the situation is different with 
paralysis of some of the nerves supplying the flexors of the hand 
and the fingers. The reason for tliis is that wliile the innervation 
area of the radial nerve is practically always constant (all exten- 
sors and abductor pollicis longus), there is an important variation 
in the median and ulnar nerves, the innervation areas of which 
more or less work into each other. 

The median nerve is normally considered to supply the fol- 
lowing muscles: Pronator teres, flexor carpi radialis, palmaris 
longus, flexor digitorum sublimis II — V, flexor digitorum pro- 
fundus II — ^III, flexor pollicis longus, joronator quadratus, flexor 
pollicis brevis, abductor pollicis brevis, opponens pollicis and 
lumbricales I — II. The following muscles are supplied by the 
ulnar nerve: Plexor carpi ulnaris, flexor digitorum profundus IV 
~V, adductor polhcis, abductor dig. V, flexor dig. V brevis, op- 
ponens dig. V, all interossei and lumbricales III — ^IV (Clara). 

The principal variations in innervation can be considered in 
relation to three different groups of muscles: 

1. The long finger flexors: Here the median may, in extreme 
cases, take part in the innervation of all deep flexors. On the 
other hand the ulnar may supply the deep flexors of the middle 
finger, and, in rare cases, even of the index, as well as more or 
less the superficial flexors also. 

2. The thenar muscles: Mauss & Kruger (1920) pointed out 
that opposition of the thumb may be almost normal in cases of 
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median paralysis. Careful investigations of this have been made 
by Highet (1943) who analyzed 20 cases of complete lesion of the 
median, and who established that the ulnar took part in the 
innervation of flexor pollicis brevis in no less than 16 cases, of 
opponens pollicis in 4 cases and of abductor pollicis brevis in 2 
cases. 

3. Interossei and lumbricales: In paralysis of the former there 
is a loss of abduction and adduction of the fingers while a para- 
lysis of the latter produces the characteristic clawing ("Krallen- 
hand”, "main en griffe”, "teacup pinky”). 

The function of the lumbricales is to flex the basal phalanges 
of the fingers and, at the same time, to extend the distal phalanges. 
When this function is paralyzed, the corresponding fingers assume 
a position caused by the antagonistic muscles with hyperextension 
of the proximal phalanges (extensor digitorum communis) and 
flexion of other phalanges (flexor digitorum sublimis and, as far 
as it functions, profundus). The clawing embraces a varying num- 
ber of fingers, depending on the size of the innervation area of the 
ulnar. AVhen the ulnar nerve takes part in the supply of the whole 
of the lumbricales the characteristic claw-shape is found from 
the 2nd to the 5th fingers. Should all the lumbricales be supplied 
by the median, a total rupture of the ulnar nerve may cause no 
anomalies in the position of the fingers. 

In consequence of the above we may state that a "typical ulnar 
paralysis” does not exist in the same sense as a “typical radial 
paralysis”. On the contrary, complete ulnar paralysis may show 
very varying features. Giraud (1920) described a number of dif- 
ferent types of anomahes in the position of the fingers caused by 
ulnar paralysis. To show the position he uses a formula which 
will be used below, modified to a certain extent. The fingers are 
numbered 1 to 5, a normal phalanx position is indicated by 0, 
extension (= hyperextension) by E, flexion by E. A high and 
very high degree of flexion or extension is indicated by means 
of -f and -f-f- respectively. The phalanges are arranged in the 
following order; basal phalanx, middle phalanx and terminal 
phalanx, and the position is estimated at the moment when the 
patient tries actively to extend his fingers. 

Giraud in his investigations has established two principal ty- 
pes of anomalies in the position of the so-called paralytic claw- 
hand. One occurred as a consequence of high ulnar lesion where 
all muscles supplied by the ulnar were paralyzed and wms ex- 
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pressed by the formula 4 — 5: E F F, viz. the 4th and the 5th 
finger hyperextended in the basal phalanx and flexed in the middle 
and the terminal phalanx. With a slight ulnar lesion, in which 
function of the long finger flexors was intact, he described the 
position as 4 — 5: E F+ F+j thus the 4th and the 5th finger 
hyperextended in the basal phalanx with marked flexion in the 
middle and the terminal phalanges. The difference in the position 
of the fingers with a high, as distinct from a low lesion, is shown 
principally by the more marked flexion of the fingers in the low 
type of paralysis. This can easily be understood and explained 





Fig. 1. Ulnar paralysis, type 0. 


by the fact that the power of flexion in low paralysis is consider- 
ably greater than in high paralysis, when only flexors supplied 
by the median nerve function. When a greater number of ulnar 
paralysis are examined, it will soon be found out that the types 
estabhshed by Giraud represent only two of the many variations 
which may occur. I have, therefore, more closely analyzed the 
position anomalies with material of in all 152 cases of ulnar para- 
lysis treated in 1944 and 1945 in the Finnish Red Cross Hospital. 
Only cases with a good passive motility in all phalanges have 
been considered in order to avoid anomalies of the position caused 
by anchylosis or contracture. The material comprises 87 high 
lesions with the nerve injured above the elbow and all muscles 
supplied by the ulnar paralyzed. In 65 cases the lesion either lies 
below the elbow, thus allowing the long finger flexors to function, 
or they are late stages of complete high ulnar paralysis, where 
the long flexors have recovered their function either spontane- 
ously or as a result of an operation, the condition thus correspond- 
ing to a low lesion with paralysis of the small muscles of the hand, 
supplied by the ulnar, only. 
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An examination of the material- gives the following types of 
position anomalies, divided below into four groups, indicated by 
0, I, II and III: 

Table 1 . 


Type. 0: No anomalies in the position of the fingers except the loss of abduction 
and adduction in the ulnar fingers (mostly only in the little finger 
which assumes a light abduction position) caused by paralysis of the 


interossei. 

High lesions: 

Low lesions: 

Total: 

Type I; Anomalies in the position of the 

8 

2 

10 

fingers IV — V: 

5: 0 P P 

3 



3 

5: E P P 

10 

1 

11 

5; E P+ P 

— 

1 

1 

4—5: 0 P P 

1 



1 

4—5: E P P 

22 

21 

43 

4—5: E P+ P 

7 

3 

10 

4 — 5: E P4--fP 

4 

5 

9 

Type II: Anomalies in the position of the 
fingers III — 

3—5: 0 P P 

1 



1 

3—5: E P P 

6 

3 

9 

3—5: E P-f- P 

8 

6 

14 

3—5: E P-b-t-P 

1 

2 

3 

Type III: Anomalies in the position of the 
fingers II — V: 

2—4: E 0 0; 5: E P F 

— 

1 

1 

2—5: E P P 

9 

5 

14 

2—5: E P+ F 

5 

10 

15 

2—5: E P-(--f-P 

2 

5 

7 

Total 

87 

65 

152 


In accordance with the above assumption that the claw-hand 
is principally caused by the loss of function of the lumbrical 
muscles, the following degree of innervation of these muscles is 
established: 

Table 2. 

Type 0: All lumfaricales supplied by the median nerve 10 cases (7%) 

Type J: Lumbr. IV supplied by the ulnar nerve 15 » (10 %)1 j,. g, 

» III— IV » » » » » 63 » (41 %)) 

Type II: » II — IV » » » » i> 27 » (18 %) 

Type III: » I — IV » » » » » 37 » (24 %) 

Total 152 cases (100 %) 


The decisive influence of the small muscles (especially of the 
lumbricales) on the production of the claw-hand is strikingly ap- 
parent in cases of combined median and ulnar lesions where the 
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flexion of the fingers, as long as the paralysis is total, is com- 
pletely destroyed. The following table comprises a group of 20 
median-ulnar lesions shoAving the position of the fingers at a 
moment when a recovery of the function of all long flexors has 
already occurred (either spontaneously or as a result of an opera- 
tion) all small muscles of the hand still being paraly^ied. The 
system of classification same as above. 

Table 3. 


Type I: 4 — 5: E E E 1 case 

Type II: 3 — 5: E E E 3 cases 

Type III: 2 — 5: E E E 5 » 

2 — 5: E E-}- E 7 » 

2 — 5: E E-}-+E 4 » 


Total 20 cases 

The distribution of types in this material, small that it is, 
shows clearly that the great majority of the ulnar-median lesions 
during the stage of recovery gradually yield a position corresponding 
to type III, a natural result of the fact that all long flexors func- 
tion, the small muscles being paralyzed. Giraud gives the posi- 
tion 2 — 5 E T T as the type corresponding to low median-ulnar 
lesions. This position diminishes gradually during recovery and is 
finally replaced by the normal position. 

The flexion of the fingers is completely independent of the ex- 
tent to which the lumbricales function and depends only on the 
long flexors. There is a surprisingly great number of cases where 
all fingers are flexed till the tip touches the palm even in cases 
when the ulnar innervation area is large. Among the 87 high 
ulnar lesions 11 cases were found, in which the tip of the little 
finger when flexed remained at a distance of — 2 cm from the 
palm, while both the 4th and the 5th finger showed imperfect 
flexion in 9 cases. In all remaining 67 cases the flexion was total 
though, in several cases, the terminal phalanges remained more 
or less unflexed. Among the low lesions 15 cases with an imper- 
fect flexion of the 4th and 5th or the 5th only were observed 
which must be attributed to a direct injury of the muscle, as a 
low lesion of the nerve naturally cannot influence the function 
of the long flexors. 

The function deficiency in ulnar paralysis may be much more 
distinctly established by measuring the 'power of flexion, which 
almost always seems to be greatly reduced, than by the flexion 
movement itself. I have made dynamometric examinations in 56 
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cases. The results are recorded in the following table. The strength 
of the uninjured hand is indicated by 1 and the strength of- the 
injured hand by fractions of this unit: 

Table 4. 


Strength High lesion Lon- lesion Total 

1/1 - 1 1 

3/4 1 5 G 

2/3 4 2 G 

1/2 10 11 21 

1/3 3 .0 8 

1/4 G 17 

I/O 2 1 3 

<1/5 2 2 4 


28 28 5G 


As could be expected the table shows a somewhat smaller re- 
duction in strength where there arc low lesions with functioning 
long flexors than wlierc there are high lesions. 

There arc two circumstances which reduce the reliability of 
these numbers to some extent. 'With material which is insured 
against accidents, like the above, one cannot exclude the possi- 
bility that a deficient may to some extent peld results showing in 
general a significant decrease in strength. Apart from this it 
happens that if the dynamometer does not let the patients get 
an effective grip the results were worse than if the patient squeezed 
some other object, c. g. the hand of the examiner. The dynamo- 
metric examination is certainly not an ideal method for the measure- 
ment of the strength of the hand but there is no better one available. 
To register the flexion strength in each finger separately, like Pol- 
lock does, gives no idea of the total strength of the whole hand. 

An investigation into the influence of the different types of finger 
positions on the strength of the hand shows the following result; 


Strength 0 

1/1 1 

3/4 - 

2/3 — 

1/2 1 

1/3 ~ 

1/4 - 

1/5 - 

<1/5 — 


Table 5. 

1 

3 

1 

9 

2 
2 
1 
o 


II III 


1 

2 

4 

2 

1 

1 


2 

3 
7 

4 
4 
2 
1 


Total 

1 

G 

G 

21 

8 

7 

3 

4 
5G 


Total 2 


20 


11 


23 
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A more obvious reduction in strength with the more serious 
position anomalies can thus not be demonstrated. 

An inquii’}^ among the the 56 cases which were more closely 
investigated, as to the degree of disablement shows that the most 
common and most frequently made complaint is the reduced 
strength of the hand. In cases of more serious clawing (especially 
type III) where the interphalangeai joints are strongly flexed, 
the complaint is that the grasp is hampered through the failure 
of active extension of the flexed fingers and thus of grasping a 
desired object. In serious cases the patients state that they have 
to place the objects between the flexed fingers and the palm 
with the assistance of the sound hand. This applied especially to 
late stages of combined median-ulnar lesions and cases of type III. 

A general complaint is also a feeling of "clumsiness” in the 
hand, particularly by Avork demanding greater precision. An effort 
to find out to Avhich extent patients Avith ulnar lesions Avere able 
to do certain exact moA'^ements, shoAA’’ed that buttoning small 
buttons Avith the aid of the injured hand was successfully achieved 
in 55 cases out of 56, one failing (type III: 2 — 5: E T E, one 
of the most marked claAv^-hands of the Avhole material). All others 
succeeded in buttoning three buttons in succession, though at 
varying speed, in all cases considerably sbAA^ than AA'ith the un- 
injured hand. 

It was characteristic that the more marked the clawing Avas, the 
AA’-orse the task AAms performed. Patients AAuth the finger position 
0 or I mostly succeeded, using usually at least the fingers I — ^III, 
while patients belonging to type III in particular had serious dif- 
ficulties and tried to manage AA'ith the fingers I — II only. 

Regarding the ability to urite tAAm of the 27 patients AAuth the 
right hand injured stated that they had started Avriting Avith the 
left hand after the injur 5 ^ Of the above, in 10 cases the patient 
had observed no important reduction in the writing abihty (2 of 
them belonging to type III!), Avhile the remaining 15 patients 
complained of serious difficulties, though not enough to force 
them to change over to the other hand. The impaired grip of the 
thumb-index Avas regularly given as a cause of reduced AATiting 
abihty. Several patients had tried and even succeeded to eliminate 
this impediment by holding the pencil betAveen the 2nd and 3rd 
fingers. The writing was in most cases distinctly better when pro- 
duced in this manner. 

Amongst all the cases which were examined more closely as 
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regards impediment, it appeared tliat one patient only (type 0) 
did not complain of the effect of his injury. Objectively, the power 
was normal and all movements were carried out fully, except for 
the abduction and adduction of the 4th and 5th finger. Further 
the flexion of the terminal phalanges of the 4th and the 5th finger, 
on clenching the fist, was inclompete. A patient with a complete 
lesion (type I, right hand) said that he still played the piano. 
This is remarkable, in that ulnar paralysis in pianists, and also 
in surgeons, is considered to cause a very high degree of disable- 
ment (Engelen). 

According to the now generally accepted principles for the 
treatment of injuries causing paralysis in the peripheral nerves, 
one must ensure that the paralyzed muscles are protected against 
hyperextension, which soon leads to irreparable changes in the 
muscle substance, thus maldng the result of a continued treat- 
ment utopian. In an ulnar paralysis the small muscles of the hand 
are the most severely damaged. Tlirough clawing, the lumbricales 
and the interossei also, to some extent, ^vill be subject to a con- 
tinual stretching which is most dangerous for their eventual re- 
stitution. For years innumerable projects for an ulnar splint have 
been put forward but evidently it has not been easy to develop 
an effective and suitable form. Consequently the result of an 
operative treatment of ulnar lesions has in many cases been so 
poor that the usefulness of an operation is questionable. The ex- 
periences of ulnar nerve suture at the Finnish Red Cross Hospital 
shows that the function of the long muscles supphed by the ulnar 
(flexor carpi ulnaris and, generally, flexor digitorum prof, of the 
4th and the 5th finger) returns almost as frequently as after a 
suture of other nerves, as for instance, of the radial and median. 
A failure of the small muscles to function is, however, almost 
invariably observed still one year after the injury; and even in 
cases examined later this function has been missing or imperfect, 
because, in all probability, the degeneration of the muscles had 
advanced too far to allow any restitutio ad integrum. As the 
position of the hand and the fingers is not influenced by the re- 
gained function of the flexors (at least not in a positive direction) 
the patient gains very little advantage from the actual improve- 
ment which has taken place. 

A type of splint which seems suitable for idnar paralysis, is 
one used since 1944 at the Finmsh Red Cross Hospital. The prin- 
ciple was originally reported by Overgaard. The splint, which 
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Fig. 2. Ulnar paralysis, type I (4 — 5:EFF), without and with splint. 



Fig. 3. Ulnar paralysis, type III (2— 5:EFF), without and with splint. 



Fig. 4. Ulnar paralysis, type III (2 — .’iiEP-f F), without and with splint. 


can be seen in the pictures, 2 — 4, and which resembles the 
"knuckle-duster” splint of Highet, is made like a clasp which is 
applied straight across the hand over the metacarpophalangeal 
joints, the basal phalanges of the fingers being pressed down- 
wards from their hyperextension to a straight or a slightly flexed 
position. This enables the patient to extend his fingers more or 
less completely, the clawing disappears and the stretching of the 
small muscles likewise. 

An examination of the 30 cases of this material which were 
supplied with the splint described above, shows that the clawing 
disappeared completely in 19 cases and was considerably reduced 
in 10 cases. Should the splint be made separately to suit each 
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case, 'wliicli, owing to tlie present lack of material, lias not al- 
ways been possible, it is probable that the position of the fingers 
can be completely corrected as long as anchylosis and contractures 
have not set in. In only one case was no noteworthy improvement 
of the position observed. In this case the hyperextension in the 
basal phalanges was very slight (4—5: OFF) and thus the splint 
could hardly be of any effect. 

Although there is, up to now, no information as to the estab- 
lished influence of the correction of the position, which must, nat- 
urally, commence at an carl}’' stage, the use of the splint must be 
considered justified as it prevents hyperextension of the para- 
lyzed muscles. The result of an inquiry among the 30 patients 
who used the splint, also speaks in its favour. Half of these pa- 
tients stated that they worked better with than without the 
splint. In most cases it was the finer work which was affected, 
because the rough grip of the hand was to some extent hampered 
by the inner part of the splint. It should further be mentioned 
that no less than 13 of the 19 totally corrected cases belonged 
to- type III. 


Suniinary. 

An examination of 1 52 cases of ulnar paralysis shows that there 
is no position anomaly characteristic for this paralysis. There are 
numerous types which have been divided into four main groups 
indicated by 0, I, II and III. 10 cases (7 %) of this material be- 
longed to type 0, these cases showing no clawdng at all. Type I, 
position anomalies of the 4th and 5th fingers, comprised 78 cases 
(51 %), type II was represented by 27 cases (18 %) with changes 
in the 3rd to the 5th fingers, type III containing 37 cases (24 %) 
with more or less marked clawing in the 2nd to the 5th fingers. 
The decisive factor for the creation of a claw-hand is the paralysis 
of the lumbricales -which show considerable variations in their 
innervation. The strength of the grasp is reduced in 4/5 of the 
cases to at least one half, though the loss of strength is not directly 
proportional to the degree of clawing. The more marked the 
cla-wing, the more limited is the usefulness of the hand for finer 
manual work. A splint of the clasp type seems to give the best 
guarantee for the neutralization of the pathological position of 
the fingers and thus also of the hyperextension of the paralyzed 



.ULNAE PARALYSIS. 


109 


muscles. Moreover it influences in about one balf of the cases 
positively tlie capacity for work of tbe patients, especially fiiie 
manual work. 

. ' ' ‘ ^ 

Ziisammenfassiuig. 

Die Untersuchung eines Materials von 152 Fallen von Ulnaris- 
lahmung zeigt, dass es keine flit diese Labmung typisclie Stellungs-j 
anomalie gibt, sondern dass eine Unzabl von Typen vorkommen^ 
welclie in vier mit 0, 1, II und III bezeiclinete Hauptgruppen ein- 
geteilt wurdeti. Der Gruppe Q geborten von dem vorbegenden 
Materiale 10 Falle (7 %) an,' die iiberbaupt keine Krallenband 
aufzeigten. Typ I, Stellungsanomalien der vierten und fiinften 
Finger, umfasst 78 Falle (51 %). Typ II der sicb auf die Finger 
III bis V beziebt, wurde von 27 Fallen (18 %) vertreten, wabrend 
scbliesslicb Typ III, wo sicb die samtlicben Finger II — V in 
einer niebr oder weniger ausgepragten Krallenbandstellung be- 
fanden 37 Falle (24 %) umfasste. Yon entscbeidender Bedeutung 
fiir die Entstebrmg der Krallenstellung ist die Labmung der 
Lumbrikalmuskel, welcbe also bedeutende Variationen in Bezug 
auf die Innervation aufweisen. Die Kraft des Handgriffes ist in 
4/5 der Falle wenigstens auf die Halfte berabgesetzt, der Einbuss 
an Kraft stebt in keiner direkten Proportion zu dem (Jrade von 
Krallenband. Je ansgejiragter die Krallenstellung ist, umso be- 
scbrankter ist-im iibrigen bei feineren Arbeiten die Braucbbarkeit 
der Hand. Eine Scliiene vom Scbnallentypus scbeint die 'besten 
Garantien fiir die Aufbebung der patbologiscben Stellung ‘der 
Finger und dadurcb aucb der tlberdehnung der gelabmten Mus- 
kel zu bieten. Sie vdrkt ausserdem in ungefabr 50 % der Falle 
erbbbend auf die Arbeitsfabigkeit des Patienten ein, besonders 
wenn es sicb uin feinere Fingerarbeit bandelt. 


R6sum6. 

Un examen des inateriaux comprenant 152 cas de paralysie 
ulnaire nous prouve qu’il n’existe pas d’ anomalie de position 
typique de cette ]paralysie, mais qu’il y en a des quantites de 
types differents qui ont ete divises en quatre groupes principaux 
appeles 0, I, II et III. 10 des cas (7 %) traites par nous et ap- 
purtenant au groupe de types 0, ne presentait aucun signe de 
8—45^/787. Acta chir. Scandimv. Vol.XGIII. 
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position de griffe. Le I:er type comj)renant des anomalies de posi- 
tion du qnatrieme et cinquieme doigt, comptait 78 cas (51 %), 
le type 11 traitant des troisienie — cinquieme doigts etait represente 
par 27 cas (18 %), tandis que le tjqie III on tons les doigts II— -V 
avaient nne position de griffe plus on moins marquee, comprenait 
37 des cas (24 %). C’est la paralysie des muscles lombricaux qui 
est decisive pour le developpement de la position de griffe, ct 
ces muscles montrent done des variations considerables quant a 
la nervation interieure. La force des mains est dans 4/5 des cas 
diminude au moins de la moitid, la perte de force n’est pas en 
proportion directe avec le degrd de la position de griffe. L’usage 
qu’on pent faire de la main pour les travaux ddlicats diminuo 
d’ailleurs de plus en plus des que la position de griffe est plus 
nette. Une debsse du tyi)e bouclc parait le mieux garantir la 
cessation de la position patbologique des doigts et, en raeme temps, 
la ductilitd outrde des muscles j)aralysds, et augmente en outre 
dans environ la moitid des cas la capacitd de travail du malade, 
suitoiit pour les travaux plus ddlicats faits a Faidc des doigts. 
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Aus dem Provinzkrankenlians Lappland. 
(Chefarzt: Dr. O.-E. CedbrbERG.) 


Beitr.’igc ziir Keiiiitiiis iibci* das Vorkomnien 
YOU Ecliinokoklais-Fallen in FiniiLniid. 

Von 

O.-E. CEDERBERG. 


Unsere lieutige Kenutnis iibcr die Echinolcokkus-Affelcfcionen 
gxiindet sick auf sclion reclit umfangreicli und vielseitig geworde- 
ne, iiberall in der Welt gesammelte Statistiken, und gleiclizeitig 
hat die biologisclie Entwicklung und das Idinische Bild dieser 
iUfektion schon bis in zahlreiche Einzelheiten ihre endgiiltige 
EJarung gefunden (Becker, Deve, Finsen, Faltin, Hoseman, 
Lehman, MacGilliwray, Madelung, Magnusson, Pericic, Pos- 
SELT, Schwarz, Sievers, Simon, J. D. Thomas u. a. in.). Aus die- 
sem Grunde scheint es, dass die in diesen Kreis gehorendon kasuis- 
tischen Mitteilungen kauni melir anderes zu bieteu haben als 
einen verlialtnismassig bedeutungslosen quantitativen Beitrag. 
Wenn der Unterzeichnete es dessen ungeachtet fixr angebracht ge- 
halten hat, iin Folgenden zwei von ihm in Nordfinnland beobach- 
tete und behandelte Echinokolckus-Falle zu bespreohen, so basiert 
dieser Entschluss vor alleni auf der Auffassung, dass unsere Kennt- 
nis von dieser parasitaren Affektion vielleicht doch nicht ganz so 
liickenlos ist, dass es nicht moglich ware, noch weiterhin einige 
Erganzungen beizubringen. Solcho konnen ausserdem noch Be- 
deutung haben als ein Hinweis auf das immer mogliche Vorkoni- 
men dieser seltenen Affektionen bei uns. Um die unnotige Wieder- 
holung schon bekannter Tatsachen zu vermeiden, beschranlce ich 
naich ini Folgenden darauf, nur solche Idinische Ziige zu beriihren, 
die besonderes Interesse haben in diesem Eusammenhang. 

Die Echinokokkus-Infektion ist, wie bekannt, schon seit Jahr- 
tausenden (Hippokrates, Galen u. a.) als ein »mystischer Krank- 
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lieitszustand dunkler Herkunftft in der inedizinisclien Welt bekamit 
gevresen, aber ilu-e Ursacbe uiid Entwicldung ist bis zur zn-eiteii 
Halfte des vorigen Jalirbunderts ein ungelostes Problem geblieben 
(Hoseman). Mit Hilfe vieler anfeinander folgenden Putter migs- 
versucbe gelang es damals, bindend zu beweisen, dass es sicb um 
eine eigentumbcbe parasitare Infektion, morbus sui generis, lian- 
delte, deren biologisclier Entwicklungsverlauf sicb vor alleiu auf 
den im Dunndarm des Hundes lebenden, gescJdechtlicJien, sog. 
Hundebandivurm griindete, dessen zweite Entwicklungspbase als 
eine besonders in der Leber des Scliafs eingenistete ungescldecU- 
liclie aber dock wacbstums- nnd ausbreitungsfabige bhsenbildende 
Binnenstufe weiterging, von welcber Porm diese Affektion iliren 
eigentlicben Nanien erbalten bat (v. Beneden, Pinsen, Kuchen- 
MEISTER, NaENY, V. SlEBOLD, PoSSELT, SlEVERS, ViRCHOW U. a. 
m.). Die mit den Exlcrementen der Hunde abgegangenen Ecbino- 
kokkus-Embryonen verunreinigen gew'obnlicb Easenplatze, Wie- 
sen, Garten, Trinkwasser usw., wodurcb sicb ibnen die MogKcb- 
keit eroffnet, in den Verdanungskanal, vor allein pflanzenfressen- 
der Tiere, zu gelangen. Einem Teil der Embryonen gelingt es 
scbJiessbcb, in erster Linie durcb Verinittlung der Pfortadersys- 
tem, in die Leber des infizierten Wirts zu gelangen (Deve, Hose- 
man, Lehman, Lerckaet u. a.), wo sie dann typiscbe Blasen- 
bildungen zu entwickeln beginnen. Spater konnen die Hunde oft 
wieder Scblacbtabfalle von infizierten Tieren bekommen, und da- 
mit sind die notwendigen biologiscben Voraussetzungen fiir einen 
neuen Kreislauf in der Entwicklung des Ecbinokokkus-Parasiten 
gescbaffen. 

Obwobl der Hundebandivurm, wie scbon der Name sagt, vor 
allem den Verdanungskanal des Hundes bevorzugt, wird dieser 
Parasit aucb bei anderen, vor allem bei vielen dem Hunde ver- 
wandten Tieren angetroffen, wie der Wolf, der Scbakal, der 
austrabsche Wildbund, Dingo. Wicbtig ist aber, dass aucb unsere 
HausJcatze Ecbinokokkus-Infektionen vermitteln kann (Hosejian, 
Lehman, Posselt). Wie allgemein die E-Infektion bei den Hun- 
den sein kann, beweist Thomas’ Statistik aus Australien, nacb 
welcber dort bis 50 % der. Hunde als von diesem Parasit infiziert 
ermittelt wm-den (Lehman). Von den Pflanzenfressern baben sicb 
besonders die ScJiafe als fiir die Ecbinokokkus-Infektion am 
moisten empfangbcb erwiesen, und nebeu diesen Wirten ist die 
Bedeutung z. B. des Eindes und des Scbweins viel bescbeidener 
(Hoseman). Zu dieser Serie baben meine Palle ikren eigenen in- 
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teressaiiten Boitrag zu bieten. Es wirkt nauilicb selir walirscbein- 
licb,.cZass aucli das lappische liemiier — ondgliclierweise aitcJi ElcJie 
— als ein soldier am biologisdien Ko-eislauf des EdiinolcohJcus he- 
teiligter ))Blasen-Wiri<( funldionieren Iconnte. 

Meine beiden Ecbinokokkus-Infektionen wurden niimlicb iin 
Kreis solober Renniierlappeii festgestellt, welcbe selbst keinerlei 
Scbafzucbt betrieben, sondern ibren Viebbestand bildeten ledig- 
licb die Renntiere, die sie zusammen mit ibren wacbsamcn Hnn- 
den das ganze Jabr bindurcb liiiteten. Aller Wabrscbeinlicbkeit 
nacb ist die Ecliinokoldcus-Infektion in nieinen Eallen, duxcb eben 
diese Renntierbunde vermittelt wordcn, denn meine beiden Pa- 
tienten bericbteten, dass ibre Hunde ihnen oft die Hiinde nnd 
sogar das Gesicbt lecken durften, nnd es Avar ancb nicht selten, 
dass sie das Essgescbirr reinlecken dnrften. Die gleiolien in- 
fizierten Hunde baben uatuxlicb ibre Parasiten waiter an die 
Penntiere Aveitergegeben, wabxscbeinlicb durcb die Verinittlung 
des Renntier mooses, nnd bei den jabrlicben grossen Renntier- 
soblacbtungen konnten die parasitenbaltigen Scblacbtabfalle wie- 
derum von den Hunden gefressen werden, so dass aucb bier 
cbarakteristiscbe biologiscbe Kreislauf in der Entwiclclung der 
Ecbinokokkus-Infektion erreicbt wurde. Da ich his jelzt heine 
ErwciJinung iiber den moglichen Anteil des Renntiers als Verbreiter 
der Ediinol-oJcIcus-lnfeJction geseJten Jiabe (Schavarz), ist es ange- 
hracht, die praJdisdie Bedeuiwig nnd Konsegnenz dieser Beohach- 
tung zu unterstreichen. 

Wenn wir den zentralen Anteil bedenken, welcben gerade die 
von Hunden unterstutze Scbafzucbt als Verbreiter der Ecliino- 
kokkus-Infektion bat, lasst sicb scbon tbeoretiscb voraussetzen, 
dass uberall dort in der Welt, avo sicb die ViebAvirtscbaft in erster 
lunie auf die Scbafzucbt bescbrankt, aucb die Ecbinokokkus- 
Infektion am haufigsten ist. Diese Annabme ist durcb statistiscbe 
Dntersucbungen als berecbtigt bestiitigt Avorden. Den Spuren in- 
tensive!’ Scbafzucbt folgt iminer grosse Ecbinokoklais-Gefabr. Es 
ist klar, dass ausserdem allzu enge Verbaltnisse in den Wobnun- 
gen, Unreinlicbkeit, mangelbafte Hygiene und vor allem DnAAissen- 
beit Oder Gleicbgiiltigkeit binsicbtlicb der drobenden Ansteckungs- 
Gefabr, einige andere Avicbtige Eaktoren darstellen, Avelcbe die 
Verbreitnng dieser Infektion begiinsligen. 

Die grossten Echinokokkus-Statistiken auf europiliscbem Ge- 
biet sind demnacb in Island angetroffen Avorden, avo Scbafberden 
festgestellt worden sind, von welcben nabezu die Halfte infiziert 
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sein konnte (Finsen, Magnusson, Schwabz, Thomsen), und des- 
gleichen in Dahnatien, wo die Schafzuclit ebenfalls einen -vnchtigen 
ErwerLszweig darstellt (Lalio, Hoche, Pericic, Schwarz u. a. 
m.), Seit altersber sind aucli die Scbafzuchtgebiete in Mecldenhurg 
als deutbcbe E-Herde in Mitteleuropa bekannt ge^Yesen (Becker, 
Madelung, Hoseman, Schwarz u. a. ni.). Aucb in Spanien, be- 
senders in den Kiistengegenden, sind zablreicbe E-Gebiete ende- 
niiscber Natnr angetroffen worden. Von den aussereuropaisclien 
Landern diirfte als E-Zontrale Auslralien am wiclitigsten sein (J. 
D. Thomas, v. Lendeneeld, BIacGileiwray, Posselt, Schwarz 
u. a. m.). Desgleicben hat die bluhende Schafzucht inArgentinien 
auch reichliche E-Infektionen mit sick gebracht (Cranwell b. 
Vegas, Schwarz n. a.). Die westUcJien Kiistengegenden Nordafri- 
Icas, wo ebenfalls seit Jahrhunderten ausgedelmte Schafzucht bc- 
trieben worden ist, bilden weiterliin deutliche Herde auf den Pre- 
qnenzkarten hber die Verbreitung dieses Parasiten (Schwarz). 

Bis jetzt sind die sJcandinavischen Lander, soweit man weiss, 
von eigentlichen EcMnolcokhtis-Epidemien verschont geblieben 
(Henschen, Simon, Schwarz). In Norrland, in Schweden, konn- 
ten jedoch irgendwclche Ideinere E-Iufektionen endemischer Na- 
tur beobachtet werden (Simon), aber sonst hat das Auftreten die- 
ser parasitaren Krankheit in den nordischen Landern — zum 
Gliick — ein ziemlich zufalliges, sporadisches Geprage. Diese Eest- 
stellung trifft zwar im grossen und ganzen gewissermassen wohl 
auch fiir unsere entsprechenden Verhiiltnisse zu, aber dessen un- 
geachtet diirfte die von dem Echinokokkus-Kenner, Prof. E. 
Schwarz, im 40. Band der Neuen Deutschen Chirurgie (1928) 
dargelegte Auffassung iiber unsere diesbezuglichen Verhaltnisse 
zu mangelhaft und irrefiihrend sein. Seiner Ansicht nach sollte die 
Ecliinokoklcus-Infelction in Einnland »ganz besonders selten« sein, 
weil er in unserer Literatur nur einen einzigen, von Krogius be- 
obachteten und im Jahre 1907 pubhzierten E-Eall finden konnte. 
In Wirklichkeit ist unsere E-Kasuistik bedeutend reichlicher, 
denn schon vor dem Jahre 1914 sind in unserem Lande laut Fal- 
tin’s Untersuchung mindestens 16 Echinokokkus-Ealle beobach- 
tet und gemeldet worden (v. Bonsdorep, Dickstrom, Eager- 
LUND, Ealtin, Gadd, Ehrnrooth, Henricksson, Hjeet, 0. E. 
A., Homen, Kolster, Krogius, L.(Utinen-, v. Numers, Pipping- 
SKIOLD, SiEVERS, Staudinger, Westerlund, Winter). Die 
letzte Erwahnung iiber unsere Echinokokkus-Ealle ist, meines 
Wissens, die von Mikkonen im Jahre 1935 im Duodecim verof- 
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fentliclite Mitteilung, wo er bericlitet uber eine im Maria-Kranken- 
baus in Helsinld beobacbtete, von Bardy operierte Lungen- 
Echinokolchus, wobei er gleicli 2 :eitig erwabnt, dass der gleicbe 
Operateur scbon frllber (1916) einen anderen B-Ball bebandelt 
babe. Danacb wiirde die Anzabl der bis 1935 in unserem Lande 
beobacbteten und veroffentlicliten Bcbinokoklcus-Infektionen also 
auf insgesamt 21 steigen. Da icli spater erfabren babe, dass min- 
destens im Allgemeinen Kianlcenbans in Kemi vor nngefabr zwei 
Jabren ein Leber-Ecbinokokkus bebandelt worden ist (Aalto- 
Setala), und wenn icb zu den frilberen nocb meine im Bolgenden 
darzustellenden Balle binzufiige, so sind bis jetzt in Binuland 
insgesamt 24: Idinisclie Ecldnokolchus-IvfeJctionen mit Sicberbeit 
festgestellt und bebandelt worden. Dieses E-esultat gibt zu boffen, 
dass die obengenannte Auffassung von Schwarz iiber die Ecbino- 
kokkus-Brequenz in Binnland seinerzeit revidiert wird. 

Wie aus dem Obigen bervorgegangen ist, bat die Ecbinokok- 
kus-Infelction, womit bier lediglicb der EcJnnokokkns-Cysticns-Typ 
gemeint ist, zum Unterscbied von der selteneren Ecliinokohkiis- 
Alveolaris-Form (Posselt), eine nicbt zu unterscbatzende Bedeu- 
tung aucb in der Menscbenpatbologie, weil dieser Parasit verbalt- 
nismassig leicbt sowobl in den nienscblicben Korper gelangen als 
sicb aucb dort einnisten kann. Als eigentbcbe t)berirager der 
Infektion wirken aucb bier vor allem unsere treuen Breunde, die 
Hunde (Baltin, Hoseman, Lehman, Posselt, Schwarz u. a.). 
Infolge der Unwissenbeit und TJnvorsicbtigkeit konnen virulente 
E-Embryonen auf oralem Wegc in den Darmkanal des Menscben 
gelangen, und so bat diese beimtuckiscbe Infektion die wicbtigste 
Etappe gewonnen. Neben der durcb die vom infizierten Fell des 
Hundes verunreinigten Hdnde oder durcb dessen embryoJialtigen 
Sfeicliel vermittelten direkten Vbertragung ist wabrscbeinlich die 
Ansteckungs-Gefabr, die z. B. im Genuss infizierter Milcb, Trinlc- 
wassers, Gerniise oder zu wenig gekocbtem, blasenlialtigem Bleiscb, 
entbalten ist, wesentlicb geringer (Binsen, Hoseman, Magnus- 
soN, Lehman, Schwarz). Als eine eigenartige Ausbreitung dieser 
Infelcbion verdient Erwabnung die nocb im vorigen Jabrbundert 
besonders in Blecldenburg beliebte Unsitte, bei gastriscben Be- 
scbwerden unter dem Namen »Pilub Graeci« (Paullini) bekannte 
aus Hundefakalien bergestellte Magenmittel zu geniessen (Hose- 
man). 

Brangenheim gibt uns ein ausserordentlicb anscbaulicbes Bei- 
spiel davon, wie stark eine solcbe, gerade durcb den Hund ver- 
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mittelte E-Infektion sein kann, indem er iiber einen Eall berick- 
tet, wo eine Frau, die an eitriger Brustentziindung litt, auch eine 
typiscbe E-Mastitis bekam, nachdem sie ihren Hund die schiberz- 
ende Brust lecken liess. 

Die meisten Ecbinokoldais-Kenner sind der Ansicbt, dass die 
Infektion ineistens scbon im fnihen Kindesalter stattfindet, zu 
einer Zeit also, wo es dem Hund leichter inoglicb ist, seinen un- 
verstandigen und unvorsicbtigen Spielkameraden anzufassen 
(Finsen, Magnusson, Hoseman, Posselt, Thomsen u. a. m.). 
Da die Entwicklung der E-Blasen gewobnlich sehr langsam ist,' 
oft jalirelang dauert, und weil die Symptome lange Zeit Mndurch 
^entAveder ganz gering sein konnen, oder aucli kliniscb latent blei- 
ben, wil’d dieser Parasit oft erst im spateren Alter festgestellt 
(Finsen, Hoseman, Lehman, Posselt u. a.). 

Die wicbtigste Entwicklungsstelle der E-Zysten ist aucli im 
menscblicben Kbrper das Lebergeivebe. Die Sektionsstatistikeii 
zeigen, dass ca. 70 — 80 % der E-Inf ektionen sicli gerade in der 
Leber einnisten (Becker, Faltin, Gabr^, Lehman, Mikkonen, 
Teichmann u. a. in.). Die nacb der Leber am meisten bevorzugte 
Niststelle bilden die Limgen mit 7 — 10 % (Lehjian, Mikkonen) 
und dann folgen in absteigender Eeibenfolge die 31ih, die Bauch- 
speicheldriise, die Nieren, die Gedarm- und BauchhoJde, das Mtis- 
Jcel- und Kowcliengeivebe usw. (Faltin, Garre, Lehman, Schm'arz, 
Teichmann, Thomas). Dass die Leber imn den E-Bmbryonen als 
Nistplatz besonders begiinstigt udrd, erlialt seine naturlicliste Er- 
klarung dadurcb, dass die in den Zwolffingerdarm gelangten und 
in dessen Scbleimbaut festgebissenen Embryonen sick durcli die 
Darmivand bindurcbfressen konnen und dann in dem Lyinpb- 
und vor allem in den Blutkreislauf des Pfortadersystems dringen, 
durcli deren Vermittlung sie gerade in die Leber gelangen, deren 
recbter Lappen in erster Lime zu dem yon diesen Parasiten in- 
fizierten Zentrum ivird (Garre, Finsen, Hoseman, Lehman, 
Leukart, Posselt). Ausserdem sei nock eine andere Ausbreitnngs- 
moglickkeit erwiilint, die darauf berukt, dass die Embryonen in 
die Zweige der Venae kaemorrkoidales eindringen, und durck diese 
in die untere Hoklvene getrieben iverden, so dass sick iknen da- 
mit die Moglickkeit zu unbegrenzter Metastasierung eroffnet. Den- 
nock sckeinen sick die auf diesem Wege in unseren Organismus 
eingedrungenen Eckinokokkus-Embryonen meistens gerade im 
Lungengeivebe einzunisten (Lehman, Mikkonen, Posselt). 

Die meisten unserer Falle in Finnland sind iiberzeugende Be- 
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weise fiir die Hiiufigkeit der in der Leber eingenisteten E-Infek- 
tionen. Die von Krogius beobaclitete, durcli Ecbinokokkus er- 
zeugte Knochcnmclastasc, die von v. Bonsdoree observierte ISlie- 
renmetasiase nnd die von Miickonen erwabnte Blasenbildiing in 
den Lungen sind ineines Wisseiis die'sicbersten bis jctzt bei uns 
veroffentlicbten extraJtepaiiscJioi Parasiten-Lokalisationen. Bei 
alien anderen Eiillen liandelte es sicli nm einen primaren Leber- 
ecbinokokkus oder in den Gallenwegen eingenistete E-Bildung 
(Faltin, Mikkonen), nnd von soldier Entwicklung sind aiicli 
meine eigenen Eiille erliellende Beispiele. 

Fall I. 36-jaliriger BeiinticrzUditcr aiis Sodaiikyla. L. L. S. 
Journ.-Nr. 14G1, 1940. 

Der Patient bericlitet, dass er von Beruf Eenntierziichter ist, der' 
sein gauzes Leben lang zusammen init seinen Hunden Eenntiere gc- 
liiitet liatte. Schafzuclit ist beim za Lause dagegen nicht betrieben 
worden. In den letzten Jalircn bat er sicb sclnvach nnd niiide gefiihlt, 
Der Appetit ist schlecliter geworden nnd or ist abgemagert. Der Crmnd 
dafiir, dass der Patient ins Krankenhans kam, sind jedocb clie iviihrcnd 
der zwei leizien Jahrc avfgclrelencn 4 hefligeny ahiicn Anfcille von Banch- 
sclmerzen, die den Patienten zwangen, jedesnial mebrere Tage das Bctt 
zu biiten. Ansserdein litt der Patient dann an Dbelscin undErbrecben. 
Er kann sicb erinnern, dass wenigstens zweimal ■wiibrend der Anfallc seine 
Haul gelblich wurde. "Wabrond des letzten Anfalls kam er ins Kraulccn- 
baus von Sodauk 3 da zur Bebandlung, \xo der Arzt ihn bei der Ent- 
lassung anfforderte, sicb an einen Cbirnrgen zu ■\venden, nni von seiner 
als GMenslcinanjall gedcuteten Krankbeit befreit zu Averden. 

Im Krankenhans der ProAunZ Lappland, in Avelclies der Patient 
spiiter Zur Bebandlung aufgcnommen wurde, Avcisen die Untersnebun- 
gen ebenfalls gerade anf diese Affektion bin. Nacb dor Kontrast-Mabl- 
zeit Avird die Gallenblase im Edntgcnbild uberbaupt niebt siebtbar. 
SenkungsAvert = 31/47 mm. Babli 71 %. Fieberfrei. Helm, nnd Harn — , 
In den Lnngen Avird trockenes Kasselgeranscb festgestcllt. Bei der 
Palpation ist der Baucb im Hypogastrium empfindlicb, aber irgend- 
Avelche deutlichc, an die Gallenblase eriunernde Resistenz liisst sicb 
niebt feststellen. Die KlopfempfindlicJiJreit des Patienten im rcchtcn 
Lendenriiclcen nnd die dorl juMbare SeJiwcllnng fallen dabei anf. Der 
Patient unterziebt sicb gern der A’orgcscblageuen Operation. 

Cederberg. Laparotomia. Evucuatio el canalisalio ci/stac echinococ- 
cicae reiroperitonealis reg. Imnhalis dx. Atber. 

Mit'einem langen reebtseitigen transrektalen Sebnitt A\drd die Bancb- 
boble gebffnet. Es AV'ird festgestcllt, dass die Gallenblase gespannt und 
am Oment, der oberen Scblingc des Duodenums nnd am Mesocolon 
fixiert ist, aber Konkremente konnen darin niebt festgestcllt AA'crden. 
Das LebergcAvebe ist soAvobl beziiglicb des Aussebens als aneb palpa- 
toriseb symptomlos. Die Anfmerksamkeit AA'ird anf cine in der Loge 
unter der Leber gelegcne, von liinten prominierende, grosse, .flnlctuiercnde. 
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rdroperifoiicale Resisienz gelenld;, wclchc sowolil die Leber als aucb das 
Duodenum und die FI. coli dextra gewissermassen in ventraler Rich- 
tung aufliebfc. Der erste Gedanke ware, dass es sich um einen eigen- 
arfcigcn Congestions-Abszess bandeln kdnnte, aber wegen dor palpato- 
risch ungowobnliclien Bescliaffenlieit der Ecsisten^ und weil durch die 
sic hcdeclccnde PcritoncahMcmhran deutlich helhrc wid dmJclere iScJiatten 
durcJiscJteimn, V!-iid besclilossen, den Tumor jedoch zlu punktieren. 
Hierbei Avird in die Spritz.e cine klare, gerucblose Fliissigkeit cinge- 
saugt, in Avelcber man bei der Betraclitung gegen das Licbt fiir die E- 
Krankheit cbarakteristische kleine Hakenbildungen {Scolices) sielit. 

Nacb dieser Feststellung Avird die in Frage stehende Zyste gespal- 
teu, Avobei sich daraus rcichliehe Mcngen Iclarer, gcruciiloscr Flussig- 
keit und eine grosse An;;ahl geplalzfer, klcincr Ziisien-Bihhingen, deren 
Grosse a’ou der einer Frbse bis zu dor einer Kirsclic schAvankt, entleerfc. 
Die ScJtale der geplatzten Zysten ist vcrdicktes, gcschwollcnes und oft 
fast ditrchscheinendcs Getcehc, das sekr an geplatzte, grosse Sagokorner 
crhmcrl. Der Inhalt dieses Tumors wird mogUchst griindlich entleerfc, 
und der gan^e Innenraum Avird mit eincm scharfen Loffel reingeschabt. 
Ehe seine Eauder mit einer Catgut-Naht zusammengefiigt AA'crden, Avird 
seine Inneuflache mit Jod-Lbsung bestrichen, und der Hohlraum selbst 
AAurd durch eine gesonderte Offnung riickwdrts in den Lumbalriicken 
kanalisiert. Mit cinigen Nahten AA-ird noch das Mesocolon zur Ver- 
stiirkuug dcr Tumorsutur fixiert, und die Wunde in der "Wand der 
Bauchhohlc Anrd schichtenAA'cise exakt zugenaht. 

Der Patient iibersteht die Operation gut, und die Wunde heilt p. p. i., 
aber er bekommt in der entleerten Tumor-Hbhle cine ausscrst heftige 
sckiinddre anaerobe Infektion, die spater zu einer crneuten Eroffnung 
Amii hiiiten aus ZAA’iugt. In diesem Stadium bekam er ausserdem eine 
Avahrscheinlich reakiivc, purulente, AA’eim auch aseptische Pleura- 
Entzundung im unteren Teil dor rechten Pleura. Auch diese Infektion 
geht jedoch mit Punktionsbehandlung zuruck und beruhigt sich scbnell, 
nachdem der obeii erwahute, retroperitoueale, putride Eiterprozess Amn 
neuem erbffnet und kanalisiert AA'orden ist. Nach ungefahr ZA\"eimonat- 
licher Behandlung im Kraukenhaus Avird der Patient bei gutem Befin- 
den zur Hauspflege entlassen, und ZAvei Jalire .spiiter war seine Ge- 
sundheit immer noch ausgeZeichnet. Im Herbst 19i4 erlag er jedoch 
einer galoppierenden LungenschAArindsucht, die sowohl durch Eontgen- 
als auch BaZillen-lTntersuchung A’-erifiziert wurdc. 

Fall II. 59'j'ahrige Lappin aus Sodankyla. L. L. S. Journ.-Nr. 
644, 1942. 

Die Patientin berichtet, schon seit mindestens 20 Jaliren sich irgend- 
Avie krank und schAvach gefiihlt Zu haben, aber irgendAvelche schAvere, 
akute Schmerzanfalle hat sie niemals gehabt. Auch sie erzahlt, seht die 
Hunde Zu lieben, die sie fast als Glieder der Familie betrachtete. Auch 
in diesem Hause wurde keine Schafzucht betrieben, sondern die Vieh- 
Avirtschaft beschrankte sich auf die Eenntiere. Die Patientin kam zur 
arztlichen Behandlung und ins Krankenhaus vor allem deshalb, weil 
sie im Leib Zunehmende Spannung gefiihlt hatte, und beobachtete, dass 
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besonders die obcrc Parfcie des Baucbes allmalilicli jiunalim. Die Nab- 
rungsaufnalime war ihr iraincr scbwerer geworden, weil sie das Gefiihl 
hatte, dass die Speise im Magen stehcn bleibt. Aucb iiach den ge- 
ringstcn Mabkeiten war das Epigastrium gescbwollen, und ausserdem 
stellte sicb Sodbrennen und oft aucli Erbrecben ein. Am meistcn war 
die Patientin jedocli angegriffcn wordcn durcb die Almnwjshesclnverden 
und das hejluje welclie aucb von der gcringsien kbrpcrlicbcn 

Anstrengung, Essen usw. hervorgerufen wurden. 

Im Krankenbaus wird festgestellt, dass es sicli nm cine kur;5 ge- 
baute Lappenfrau mit fast kugeligcm Leib bandclt. Dcutlicb 2 :yano- 
tiscb, Tborax flacli, breit, in der Vorderwand Odem. Desgleicben ist 
in den Beinen, den Knbcbeln und Fiissen der Patientin reicblicb Scbwel- 
lung. Plattfiisse, llarA nacb links disloziert. Besonders der obere Toil 
des Baucbes ist gcwaltig vorgcwdibt und gespannt, und bei seiner Pal- 
pation wird festgestellt, dass did (janzc ohere Partie dnrcli cine rjm'allifjc, 
unbestimml begrenzle, bis xmtcrhalb des Nabds rdichende, ballolierendc 
Resistenz ausfiejiilU ist, die niebt mit der Genital-l^pbiiTc in Zusammen- 
hang stebt. Senlaingswert = 19/'ll mm. Sabli 02 %. W. R. — . Helm. 
— . is^icren o. B. Es wird gleicb vermutet, dass der Ibimor durcb Ecbi- 
nokokkus bervorgerufen sein konntc, und diese Diagnose erweist sicb 
als riebtig l)ci der vor dcr Ojicration vorgenommenen Probepunktion, 
wo im Punktat /S'coZfcc.9-BiIdungen geseben werden. Wegen der durcb 
den Tumor bervorgerufenen, die Hcrztatigkcit storenden und die At- 
mung crscbwercndcn Komj)ression6-Bcscbwerden wird bescblossen, 
scbleunigst '/mv Operation Aw sclircitcn. 

Crdekberg. Laparotomia. Reseclio partialis cpstac echinococci cae per- 
magnae, Evaemtio cl canalisalio cijstae regionis epigasiricnc. Evipan- 
Narkose. 

Die Operation verlauft ausgc;{eicbnet in A'r>epff«-Narkoso, und es 
wurde nur 13 cem verbrauebt. Mit einem langen sebnigen, linksseitigen 
Lebersebnitt wird die Baucbboble gcoffnet, wobei festgestellt wird, 
dass ibr oberer Teil vollstiindig von ciner riesigen Zysto ausgefiillt ist, 
die fest an der Unterflacbc der Lcbcrlappcn adbacriert ist. Hintcr 
dem Tumor liegen eingepresst und xusammengedriickt der Magen 
und die Darmpakete. Ebenso siebt man deutlicb, dass die Zyste das 
Zwerclifell nacb oben geseboben bat, indem sic besonders den linken 
Leberlappen Aw ciner scheibenarligcn »K(ilol(e<{ komprimiert. Die Zysto 
wird gespalten, wobei daraus — trotA betriicbtlicben ElUssigkcitsver- 
lustes — ca. 13 L klare, gerucbloso, wiissrige Elussigkoit gemesson wor- 
den kann, die reicblicli fur die E-Infektionen typisebe Bcolices-Bil- 
dungen cnthiilt. Eiweiss liisst sicb darin niebt fcststcllen, aber beim 
Abkiiblen kristallisiercn sicb daraus reicblicb wabrscboinlicli fiir Bern- 
steinsaure cbaraktcristiscbc Kristallbildungcn, Ausscr der Eliissigkcib 
werden daraus nocb mehrerti lAldr erbsen- bis kirsebengrosse, geplatzle, 
gelcdarligc Blaschen entfernt, 

Der Versueb, diesen Tumor zu exstirpieren, erweist sicb als undurcb- 
fiihrbar, wegen seiner festen Adbacrierung an der Untcrflacbe dcr Le- 
ber und dor durcb diesen Versueb bervorgerufenen Blutungen und Rup- 
turen, Vom Mesocolon und dem Vcntrikel dagegen lasst er sicb ver- 
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haltnisniassig leicht abtreiinen. Aus diesem Grunde begniigte man sicb 
damit, den grbssten Teil der Wande der Zyste zu resezieren, so dass 
nur ein tricbterformiger, der Basis des Tumors entsprechender Sack 
Zuriickbleibt, dessen Mundung an der Bateralecke der Operations- 
wunde fixiert wrd, und die Z)^stenh6ble wird mit einem dicken 
Drain kanalisiert. Vorber wird der Boden des Hohlraums mit einem 
Loffel moglicbst reingescbabt und die InnenfJacbe mit Jodlosung 
bestrichen. 

Unter der Wirkung der permanenten Kompression sind beide Leber- 
lappen, an welcben der Boden der Zj'ste unablosbar befestigt ist, stark 
atropbiert, nnd . besonders der linke Lappen ist — wie gesagt — zu 
einer diinnen, streifenartigen Platte zusammengepresst. Desgleicben ist 
der Magen zu einem kaum faustgrossen, gegen die Hinterwand der 
Baucbboble gepressten, beutelartigen Sack zusammengescbrumpft. 
Ebenso erinnern grosse Teile des Diinndarms mid auch das Colon 
transversum mebr an den Darmkanal eines Kindes als eines Erwacb- 
senen. Nur das Coecum und die im kleinen Becken gelegenen Darm- 
scblingen sind von dieser durcb den Tumor bervorgerufenen atropbie- 
renden Kompression verscbont geblieben. 

Die Patientin iiberstebt die Operation ausgezeichnet und fiiblt sicb 
dauach sebr erleicbtert und die Atmungsbescbwerden und die Funk- 
tionsstbrungen von Seiten des Herzens verscbwinden aucb scbnell. Des- 
gleicben wird die Nabrungsaufnabme leicbter, und der Appetit bessert 
sicb. Die Genesuug wird aucb bier durcb eine in dem kanalisierten 
Zystenrest entwickelte, heftnje jyutride lyijelcdon (jestort, die sicb erst 
nacb langeren tiiglicben desinfizierenden Spiilungen berubigt. Ungefabr 
6 Wocben spater wird die Patientin aus dem Krankenbaus zur Haus- 
pflege entlasseu, aber sie bat immer nocb in der Wunde gerucblosen, 
eitrigen — w^enu aucb geringen — Fistelausfluss. Diese Sekretion er- 
weist sicb als sebr bartuackig, denn nocb ungefabr ein Jabr nacb der 
Operation bat sie gemass den von mir erbaltenen Mitteilungen zeit- 
weilig Biterausfluss aus der Wunde. Ibr Allgemeinbefinden ist jedocb 
gut gewesen, und es wurde mitgeteilt, dass sie mit dem Resultat der 
Operation sebr zufrieden war. 


Epikrisis. 

Hicbsicbtlicb ibrer Miniscben Entwicklung vertreten meine bei- 
den Falle von fruberer bekannte, wenn aucb. stark voneinander 
abweicbenden ICrankbeitstypen. Bei dem ersteren Fall standen 
ijji Vordergrund des Krankbeitsbildes cikut6, ivcilivsclwinlicli duTcli 
die EcJiinokolckus-Zysten erzeugte VerscJiluss-Anfalle im D. chole- 
doclms. Die in Frage stehenden Kobken, die gemass allgemeiner 
Erfabrung verJidltnisnidssig seiten sind gerade als durcb diese In- 
fektion bervorgerufene Komplikationen (Gabbe, Hosemab, Leh- 
man u. a. m.), wirkten so deutlicb wie Gallenstein-Stenosen, dass 
die E-Aetiologie vor der Operation tiberbaupt nicbt in Betracbt 
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gezogen wiu’de. Magnusson bemerkt aucli — ganz riclitig — dass 
die unerlassliclie A^'oraussetzung fiir die Ecliinokokkus-Diagnose 
gerade der Umstand ist, dass vriv die Moglichkeit dieser parasita- 
ren Infektiou bei der Aiialysierung der TJrsaebe des Kranklieits- 
zustandes in -Betracbt 'zielien. 

Ob diese A^erschlussanfalle durcb in den Clioledocbus eiuge- 
drungene und dort eingekeilte E-Zysten bervorgerufen, oder ob 
sie Eolgen der ausserbalb der Gallemvege entwickelten Kompres- 
sion "vvaren, lasst sicb scbwer sagen. Die feste Adbaerierung des 
in Erage stebenden luinbalen Tumors sowobl an der Gallenblase 
als aucb am Unterrand der Leber und teihveise aucb am Cbole- 
docbus selbst kann vielleicbt als ein Beweis dafiir angeseben wer- 
den, dass sicb moglicberweise E-Zysten in den Gallenwegeii ein- 
genistet und dort entleert und auf diese AA^eise A^erscbluss- 
Storungen bervorgerufen batten, aber irgendwelcbe Eistel-A^er- 
bindungen konnten bei der Operation nicbt festgestellt werdeii. 
AA^enig glaubbaft wirkt es aucb, dass der ausserbalb des Cbole- 
docbus gelegene elastiscbe Tumor derartige lokale, aknte Kom- 
primierung batte erzeugen konnen, dass dadurcb eine Avirklicbe 
Cboledocbus-Stenose entstiinde. Aucb die sog. spastiscben Koliken 
vdrken in diesen A^erbaltiiissen nicbt glaubbaft. AYabrscbeinlicber 
wirkt die Entu'ickluugsnidglichkeit, dass es sicJi dennoch um eine 
von dem inimhefatischen Echinokohhiis-Herd abgeldste, soKtare^ 
Zyste Jiandehi kdnnte, welclie, nachdein sie sicb langsani iiu D. 
cboledocbus eingeuistet bat, dort eine typiscbe iStenose erzeugte. 
Obwobl das Lebergewebe sou'^ohl beziiglicli seines Aussebens als 
aucb palpatoriscb symptoinlos wirkte, ist es natiirlicb ganz gut 
mogbcb, dass es immer uocli intrabepatiscbe Blasenlierde entbielt. 
Diese Tbeorie ist um so wahrsclieinlicber, als die in Erage stebende 
retroperitoneale Tumorbildung vermutbcb aucb gerade iufolge 
einer sekundaren Progression aus der intrabepatiscben E-Infek- 
tion entstanden ist. 

Die langsame und lange Zeit relativ latent gebliebene Ent- 
wicklung des Krankbeitszustandes in dem zweiten Ealle ist gerade 
sebr typiscb fiir den Ent^vicklungsverlauf dieser Infektion. Die 
meisten Eorscber, welcbe diesen A^erlauf verfolgt baben, sind sicb 
einig dariiber, dass gerade die langsame, in erster Linie nur un- 
bestimmte, allgemeine Stdruugen erzeugende Entwicldung des 
Infektions-Prozesses fiir die im menscblicben Organismus ein- 
genistete E-Infektion cbarakteristiscb ist (Garre, Einsen, Hose- 
man, Magnusson, LEHivlAN, Posselt u. a. m.). Es wirlct fast un- 



122 


O.-K. CBDUIIBEIIG. 


glanblich, dass anch diese Paticntin erst dann, als ilrr Riesentu- 
mor Herzstorungen iind Atmungsbcsclnverden verursacht bat, 
sich an den Arzt wcndct, nnd trotzdem ist sic sicherlicb schon seit 
Jalircn niit ibren 10 — ID Liter Fiiissigkeit von Bauch herumgelau- 
fcn. Dass es sicli uin eine liingcre Komp'essionsivirhwig iiandeln 
muss, bcweist die atropbicrtc und deformierte Form und Grosse 
der eingcpressten Organe. Trotz ibres ungeheiu'en Ausmasses ist die 
von inir beobaclitetc Zystc kein Eckordfall, denn in dor Litcratur 
liabc icli eiuG Mittcilung ii. a. iiber cine niclit weniger als 48 Liter 
fassendc Ecliinokokkus-Zyste angetroffcn (Gahkb, Leiijiax, S. 
SuDAKorr). 

Die Deutung dcs Kranklieitszustandcs Avar in diesem Fallbe- 
deutcnd leicliter als im vorigen. Erstens einmal batte sclion unser 
friiberer Fall den Gcdankcn der Moglicbkcit einer E-Infoktion er- 
Avcckt, und da ausserdcm bei objektiver Dntersucluing soAvobl die 
genitalen als aucli die Nierentumorcn von der Diagnose ausge- 
scblosson Avcrdcn konnten, var der Krcis der iitiologiscben Mog- 
licbkcitcn schon reebt begrenzt. Unser Verdaebt •n'lu-dc bestatigt 
durcb die vor der Operation diu-cbgefiibrtc Probepunktion, vor 
welcber Eingriff zAvar A'iele Ivliniker in der Furebt einer Aus- 
breitung der infektion AA-arncn (B^vrdelbben, Garre, Magnus- 
SON, LEiUfAK, Leisvikg u. a. m.). Andcrcrscits Avird allerdings zu- 
gegeben, dass, AA'enn die Punktion unmittclbar A'or der Operation 
vorgenommen Avird, die Gefahr einer Ausbreitung der Infektion 
Avabrscbeinlicli recht gcring ist (Garre). 

Die beftige anaerobe InfeUion, die sich in beiden Fallen in der 
geoffneten und Icanalisiertcn Zystenboblung entAvickelte, ist bin- 
sichtlicli ihrer jitiologischen Erklarung interessant. Es bat nam- 
licb den Ansebein, dass die Infektion kaum exogenen Ursprungs 
war, sondern AA''alirscbeinlicb Avar sie schon latent in den E-Zysten 
verhorgen gewesen. Eine solche sekundare Infektion dieser Zysten 
ist in der EntAvicklung dieses parasitiiren Prozesses einevexbalt- 
nismjissig goAA'ohnliche, prognostisch ungilnstige Eompbkation 
(Garre, Magnusson, Lehman), denn die Prognose A\ard im all- 
gemeinen fast die Haljte schlecbter, AA’enn sicb diese Zysten se- 
kundar infiziert baben (Garre, Magnusson, Lehman). Der von 
manclien Seiten gemaebte Yorscblag, die evalduerte E-Zyste un- 
kanalisiert zu lassen — also exakte Primdrsutur AA’irkte sobon 
aus Vorsiebtsgriinden in diesen Fallen Aveniger verlockend und 
desbalb wuxden die Zystenboblen nun kanabsiert. Die gliickbcbe 
Genesnng dieser Falle — wo die operatiA’'e Mortalitat zwiseben 
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ca. 30—50 % variiexen soil (Garre, Lehman) — diirfte zu- 
gunsten der Drainage spreclien. 

Wie bekannt, sind die in Dinnland bis jetzt festgestellten Ecbi- 
nokokkus-Ealle sforadisclier Nahir gewesen, indem sie sick geo- 
grapbisck verbaltnismassig zufallig uber das ganze Land verteilen. 
Diese Infektionen sind bis jetzt festgestellt worden in Helsinki (5), 
Tampere, Viipuri, Kohhola, Kemi, Kittila (2), Ruovzsi, Tammela, 
Nivala, Pudasjdrvi, Sdkkijarvi nnd Lavansaari {Suursaari?) (Eal- 
TiN, Mikkonen). Die zwei letztgenannten Gegenden sind beson- 
ders interessant, 'weil dort aucb viele Robbenhunde gehalten wer- 
den. Scbon in dieser Sexie fallt es anf, dass Lappland mit 2 Eallen 
vertreten ist, zu welcken nocli Kemi nnd Pudasjaxvi liinzukom- 
men als Gegenden, in v’^elcken Renntierzucbt scbon betrieben xvird. 
Jedocb scbeint es nicbt unmoglicb, dass einige E-Falle ganz 
ansserbalb der Grenzen nnseres Landes stammen (Ealtin, Sie- 
VERS). 

Der XJmstand, dass im Verlauf verbaltnismassig kurzer Zeit in 
dem gleicben nordfinniscben Kxankenbaus 2 Ecbinokokkus-Ealle 
beobacbtet werden, ist natiirlicb kein genugender Beweis dafiir, 
dass es sicb nun um eine von der spoxadiscben Natur abweicbende 
Ansteckung B-Typns bandelte, abex ganz nnmogbcb ist es selbst- 
verstandlicb nicbt, dass es sicb vielleicbt docb \im eine anf eine 
kleine Endemie-Moglicbkeit binweisende Erscbeinung bandeln 
konnte. Eiir die in Noxdfinnland tatigen Axzte sind meine Ealle 
jedenfalls eine beilsame Erinnerung daran, dass es angebraobt ist, 
doxt besondexe Beacbtnng ancb der Echinokohhusmdglichheit zn 
scbenken. Diese Ealle sind aussexdem aucb eine Aufforderung an 
die dortigen Gesundbeitsbeborden, die fiix die Kabrungsvdrtscbaft 
bestimmten Renntiex-Brodukte besondexs scbarf anf diese gefabr- 
bcbe parasitare ■ Krankbeit bin zu kontrolberen. Wie iiberall ist 
aucJi Met die Prophylaxe als Abivehr und Behebung des Vngliicks 
wiclitiger als die Tlierapie. 

Zusammenfassung. 

Der Verfasser bescbieibt in seiner Abbandlung zwei im Pro- 
vinzkrankenbaus Lappland in Kordfinnland im Verlauf verbalt- 
nismassig kurzer Zeit von ibm beobacbtete und bebandelte, uncer 
den sog. Renntierlappen vorgekommene EcUnokohkus-Fdlle.'Ev 
nennt die vdcbtigsten beutzutage bekannten E-Herde in Europa 
und den ubrigen Erdteilen und stellt fest, dass' in Skandinavien, 
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bis jetzt, soweit man ^veiss, nocli keinc cigentliclic Eclunokokkus- 
Epidcmie vorgekommcii ist, sondcrn die liier festgestellteu Eiille 
sind melir odor weniger sporadischer Natur ge^vcsen. 

Diese Ecststellung betrifft aiich die Vcrlialtnisse in Eimiland, 
wo bis jetzt, wenn man die vom Autor referierten Eiille mitrecli- 
net, 24 Uimsclic EcMvolcoJckus-Falle mitgeteilt worden sind. Die- 
ses Ecsultat wcicht bcdentcnd ab von dev von Schwarz im 40. 
Band dor D. Cliir. im Jabre 1928 vorgefulirten Auffassnng, wo- 
nacb in Einnland nur oin einziger Echinokokkus-Eall (Krogius) 
festgestellt worden wiire. In IVirklichkeit waren scbon damals 
mindestcns insgosamt 20 Ecbinokokkus-Infektionen beobaclitot 
worden. 

Bei dem erston vom Verfasser dargestellten Fall stelien im 
Vordorgrimd des Krankbeitsbildes mcderholte, aknte vnd Jiejligc, 
an Gdlcnstcin-Kolihcn crhmcrndc abdomhwlc ScJnnerzanfdUe, im 
zweiton Fall wurdc bei dem Batienten eiiie an der Untorfliicbe der 
Lchcr bcfcsliglc Eicscnzyste festgestellt, nnd die dadnrcli liervor- 
gerufonon A( mungsbcschwerden nnd FvnJdionsstoningen des Her- 
zens Avaren die oigontliclie Ursacbe dafiir, dass der Patient sicb 
in klinisclio Bohandlung bogab. Beide Eiille warden operiert, nnd 
bei dem lotzteron wnrdc die Diagnose sclion vor dor Operation 
gestellt. Bei dem erstoren Fall wnrdo im rechten Lendonriicken 
cine grosse relropcritoncaJe Tinnorbildxing gefimden, wo ansser 
grossen Flnssigkoitsmcngon cine grosse Anzalil gosohwollener, ge- 
platzter, weiebsebabgor Blasen angetroffen wnrde, deren Grosso 
von der einer Erbse bis zn dor einer Ivirscho scliwankte. Der re- 
troperitonealo Tnmor Avnrdo inzidiert, ovacniert, reingesebabt, 
mit .Todliisnng bestriclion, sorgfiiltig znr I’eritoncalhohlo bin sn- 
tnriert nnd nacli binton in den Lendonriicken kanalisiert. Der 
Antor vermntet, dass der in Frage stebende Tnmor kanmdie 
Ursacbe fiir die Kolik-Anfallc des Patienten gewesen sei, sondcrn 
dass sic dnreb Meine SoUtur-Zyslcn Jiervdrgcrufcn -mirden, die sieh 
aus einon laicnten intrahcpatischen Echinolcokkus-Hcrd abgeJdst 
lialtcn, in den D. eJiolcdoehus cingeirandcrl nnd doii festgekeiU 
irnrcn. 

Bcim letzlcrcn Fall wiederum bandcltc es sicb nm cine ricsen- 
bafte intra-nbdoniinale Zystcnbildung, Avclcbc den grbssten Teil 
dcr Bancbboble ansfiillte. Dor Boden der Zystc war weitliinfig 
nnd nnUislicb an 'der Unterfliicbc dcr Lcbcrlappen fixiert. von 
Avclcbon besonders dcr linkc nnter dcr Wirknng dcr zunebmenden 
]vompres.sion zu einer flaclicn, phttenartigen BiJditng atropJiicrl war. 
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Da auch. diese Zyste niclit radikal exstirpiert werden konnte, 
begniigte man. sick mit ikrer Entleerung, wobei aus ikrem Inkalt 
u. a. 13 Liter klare, gerucklose Eliissigkeit gemessen wurde, in 
wclckcr sick nack dcm Erkaltcn rcicklick Kristctllo dev Be) n~ 
steinsaure zeigten. Ausserdeni sak man darin rcicklick typiscke 
Hakenbildungen (Scolices). Weiterkin entleerten sick auck aus 
dieser Zyste mekrere Liter geplatzte Solitar-Zysten von der glei- 
cken Art wie in dem ersteren Eall. Die Bander der Biesenzyste 
wurden so reseziert, dass nur eine sckmale, beutelartige, an der 
Leber befestigte Bildung iibrig blieb, deren Offnung in die eine 
Lateral-Ecke der Operationswunde gefiikrt, dort fixiert und 
nack aussen kanalisiert. Ebenso wie im ersteren Ball wurde die 
Zystenkoklung mit dem Loffel moglickst reingesckabt und mit 
Jod-Losung bestricken. 

Beide Ealle genasen gliicldick von ikrer Krankkeit, aber ikre 
Heilung wurde verzogert durck eine eigentiimliche j)iiiride InjeJc- 
tion, die sick jedock nur auf die geoffnete und cntlecrte Zystcn- 
bildung besckriinkte. Der Verfasser nimmt an, dass diese Entziln- 
dung cndogenen Urs^rungs war, indem eine in den Eckinokokkus- 
Zysteu sckon friiker latent verborgen gewesene Infektion zuiir 
Ausbruck kam. 

Der Verfasser ist seinerseits zu dor Auffassung gekommen, dass, 
wenn auck in beiden Eiillen oline Zweifel die Ilundc tJbertrager 
der Eckinokokkus-Tufektion gewesen sind, diese ikrerseits die An- 
steckung von infizierten Renntieren bekommen kiitten. Es wirkt 
namlick sekr walirsckeinlick, dass axicli das licnntier, bzio. Elclie, 
zu denjenigen Pflanzenfressern zu zahlen ist, xvelche als ))Wirlc</' im 
hiologischen Kreislauf des Echinokohhus-Parasiten in Frage hommen 
konnen. Diese Beobacktung, uber Avelcke der Verfasser keine An- 
gaben in der Eckinokokkus-Literatur gcfunden kat, erganzt in 
interessanter Weise die Beike der Pflanzenfresser, welcke als 
Wirte des Blasenstadiums der E-Infektion fungieren konnen, von 
welcken bekanntlick das Schaf immer nock die wicktigste Bolle 
spielt. 

Die bis jetzt in Einnland festgcstclltep. Ealle sind samtUch 
mekr oder weniger sporadiscker Natur gewesen, und der Autor 
kalt sick nickt filr berecktigt, auf Grund der von ikm beobackteten 
Ealle zu bekaupten, dass sie als Ausdruck einer drokenden Eckino- 
kokkus-Endemie, nock weniger einer E-Epidemie anzuseken scien. 
Dennoch sind sie besonders fur die in Nordfinnland tiitigen Arzte 
eine zeitgemdsse Erinnerung an das Y orkandensein auch dieser In- 

9 — Acta chir. Scandivav. Vol. XGlIl. 
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jddion muJ eine Warming fur die BeJidrdcn, die Mdglichhit in 
Belrachi zu ziehen, doss ancli die Tiennticrjvodnl-te vom EcMno- 
JioJil'us infiziert scin Iconnen. 


Summary. 

Iji liis treatise tlie author describes t\vo cases of Echinococcus 
which he lias observed and treated in the Lappland County Hos- 
pital in Hortli Finland and which occurred amongst tlie so-called 
Reindeer Lapps. He mentions tlie most important Echinococcus 
nests which are known to us iji our days in Euroj^e and other 
parts of the world and confirms that hitherto in Scandinavia, as 
far as one knows, no real Echinococcus epidemic has occurred 
and that the cases established liere have been more or less of a 
sporadic nature. 

This also confirms the conditions in Finland where hitherto, 
if the cases referred to by the author are included, 24 clinical 
cases of echinococcus have been reported. This result differs con- 
siderably from the o])inion expressed by Sciiw.-vBZ in Vol. 40 of 
the D. Cliir. of 192S, according to which only one case of echino- 
coccus (IvnoGius) was established. Actually a total of 20 echino- 
coccus infections had been observed at that time. 

In the first of the two cases referred to by the author the pre- 
dominant features of the disease are repeated, acute and intense 
atlacJcs of abdominal pains suggestive of biliarij colic, in the other 
case the picture showed an enormous cyst adhering to the lower 
surface of the patient's liver although the difficulties in breathing 
and the functional disturbances of the heart caused by this were 
the real reasons for making the patient seek clinical assistance. 
Both cases were operated; diagnosis in the second case was 
established before the operation. In the first case a large retro- 
peritoneal tumorous mass was encountered in the right lumbar 
region in which was found, besides a large quantity of fluid, a 
great number of swollen, cracked, soft-coated blisters varying in 
size from a pea to a cherr}". The retroperitoneal tumour was en- 
cised, emptied, scraped clean, painted with a solution of iodine, 
sutured carefully to the peritoneal cavity and canalized posteriorly 
into the loin. The author supposes that the tumour in question 
could hardly be the cause of the patient’s attacks of colic but that 
these were brought about bp small solitary cysts which were freed 
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from a latent inira-hepaiic echinococcus nest, ivandered into the 
choledoch and wedged themselves there. 

In the other case it was a matter of a gigantic intrd-ahdominal 
cyst formation which filled the greatest part of the abdominal 
cavity. The bottom of the cyst was broad and immovably fixed 
to the under surface of the lobes of the liver of which the left 
especially, under the influence of the increasing pressure, atrophied 
to a smooth flattish formation. As it was not possible to extirpate 
this cyst radically, one had to be satisfied with emptying it, in 
doing which there was measured, amongst other things from the 
contents, 13 litres of a clear odourless liquid, in which, when 
it cooled down, there was a profuseness of succinic acid crystals. 
In addition a vast quantity of typical hook-formations (scolices) 
were found. I?urther, many litres of cracked solitary cysts, 
similar to those in the first case, were evacuated from the cyst. 
The edges of the giant cyst were resected in such a way that 
only a small pouch-like formation remained adhering to the 
liver the opening of which was led to the one lateral corner of 
the operation-wound, where it was fixed and drained outwardly. 
As was done in the first case, the cavity of the cyst was 
scraped as clean as possible with a scoop and painted with a 
solution of iodine. 

Both cases happily recovered from their illness, but the process 
of heaUng was delayed by a curious putrid infection winch, how- 
ever, confined itself to the opened and emptied cyst formation. 
The author supposes that the inflammation was of an endogenous 
origin in that one of the earlier latently hidden infections in the 
echinococcus cysts made itself manifest. 

The author has personally come to the conclusion that even if 
dogs were the doubtless carriers of the echinococcus infection they, 
in their turn, had been infected by infected reindeer. It seems 
rather probable that reindeer are also to be included in the herbi- 
vora which can come into the question as being hosts in the biological 
cycle of the echinococcus parasite. This observation, about which 
the author has not found any information in echinococcus litera- 
ture, adds, in an interesting manner, to the range of herbivora 
which can function as hosts for the blister stage of echinococcus 
infection and amongst which, as is known, the sheep) continues to 
play the most important role. 

Those cases which hitherto have been established in Finland 
have all been of a more or less sporadic nature and the author 
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does not consider that he is justified in maintaining, on the basis 
of the cases observed by him, that they should he considered as 
an expression of a threatening echinococcus endemic even less so 
as an echinococcus epidemic. At the same time they are, for the 
active medical -practitioner in North Finlayid especially, an actual 
reminder of the occurrence of the infection and a warning for the 
authorities to regard the possibility that products originating from 
reindeer can be infected with echinococcus. 


Rdsumd. 

Dans son memoire, I’auteur decrit deux cas d’echinococcose 
qu’il a observes et traites au cours d’une periode relativement 
courte a Thopital departemental de la Dinlande du nord et dont 
etaient affectes deux lapons proprietaires de rennes. II mentionne 
les foyers d’echinococcose connus en Europe et dans le reste du 
monde; il constate que jusqu’ici et pour autant qu’on le sache, 
la maladie n’a pas eu un caractere epidemique en Scandinavie; 
les cas dont il s’agit ici ont eu un caractere plutot sporadique. 

La meme remarque s’applique a la Finlande ou, compte tenu 
des cas rapportes ici par I’auteur, on n’a fait etat que de 2i cas 
cliniques d’echinococcose. Ce chiffre differe notablemeut de celui 
adopte par Schwarz dans le 40® volume de D. Chir. 1928 suivant 
lequel on n’aurait observe en Einlande qu’un seul cas (Krogius) 
de la maladie. En fait, on avait observe alors deja une vingtaine 
de cas d’infection par echinocoque. 

Dans le premier cas expose par I’auteur, des crises douloureuses 
ahdominales repetees, aigues et violentes, rappelant des coliques 
hepatiques, dominaient I’image clinique; dans le second cas, il a 
constate chez son malade la presence d’un kyste geant adherente 
a la face inferieure du foie; les troubles qui en rcsultaient: dtjspnee 
et troubles fonctionnels du cceur amenerent le malade a la consulta- 
tion. Operation dans les deux cas; dans le second, le diagnostic 
fut fait avant I’operation. Dans le premier cas, on trouva dans la 
region lombaire droite une volumineuse tumeur retroperitoneale; 
dans I’abondant liquide qu’elle contenait nageaient un grand 
nombre de vesicules gonflees, eclatees, a coque molle dont la gros- 
seux variait de celle d’un pois a celle d’une cerise. On inicisa, 
vida, cureta, badigeonna a la teinture d’iode, sutura avec soin 
vers la cavite peritoneale et draina dans la region lombaire. L’au- 
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teur admet que ce n’est pas la tumeur elle-meme qui fut la cause 
des coliques ressenties par le malade, mais que celles-ci furent 
causees par des vesicules secondaires qui se sont detachees d’un foyer 
latent intra'liepatique d'echinocoque, out emigre dans le canal clioli- 
doque ou elles sont resides prises. 

Dans le second cas, il s’agissait d’un Icyste geant intra-abdo- 
minal qui occupait la plus grande partie de la cavite peritoneale. 
La base de la tumeur etait large et scellee a la face iufexieure 
des lobes du foie dont le gaucbe surtout avait, par suite de la 
compression grandissante, suhi une airopJiie qui Vavait reduit a, 
Vetat de plaque d surface lisse. Comme dans ce cas-ci T extirpation 
radicale etait aussi impossible, force fut de se contenter de 
vider le kyste; il contenait 13 litres d’un bquide transparent, in- 
odorant dans lequel se formerent, lorsqu’il se fut refroidi, de 
nombreux cristaux d'acide succinique. On y trouva egalement de 
nombreux scolex. On evacua en outre plusieurs litres de vesicules- 
filles ayant le m§me caractere que celles observees dans le premier 
cas. On excisa le Icyste de telle sorte a ne laisser qu’une bourse 
etroite, adberente au foie; on en fixa I’ouverture a I’extremite 
laterals de I’incision abdominale et on la draina vers Fexterieur, 
apres avoir curete la cavite aussi soigneusement que possible et 
I’avoir badigeonnee a la teinture d’iode. 

Les deux malades se retablirent completement, mais leur con- 
valescence fut retardee par une singuliere infection putride qui 
se limita cependant au kyste ouvert et vide. L’ auteur admet que 
cette infection etait de nature endogene et existait auparavant a 
I’etat latent dans les kystes. 

L’ auteur a acquis la conviction que, si dans les deux cas, ce 
sont des cbiens qui ont ete les intermediaires de I’infection, celle-ci 
leur a ete transmise par des rennes. Il est vraisemblable que le 
renne appartienne lui aussi aux herbivores qui peuvent servir 
dilates dans le circuit biologique de Tecbinocoque parasite. Cette 
observation qui semble encore unique en son genre, complete de 
fa 9 on interessante la liste des herbivores qui peuvent servir d’botes 
au stade vesiculaire de I’infection par ecbinocoques et parmi les- 
quels la mouton continue a jouer le role le plus important. 

Les cas observes jusqu’ici en Dinlande ont tons ete de nature 
plus ou moins sporadique et I’auteur ne se sent pas fonde surla 
base des cas qu’il a observes, a pretendre qu’il faille les considerer 
comme le symptome avant-coureur d’une endemie et moins en- 
core d’une epidemie d’eckinococcose. Toutefois — ceci vaut sur- 
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iout 'pour Ics medecins pratiquant en FMande septentrionale — 
ils so7it un avertissement de V existence de celte sorle d’infection; 
cet avertissement s'adresse aussi aux autorites qui doivent prendre 
en consideration h fait que les produits provenant du renne peu- 
vent ctre une source d'infection a ecliinocoques. 
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De I’liopital orthopedique d’assistance aus invalides de Finlande. 
(Chirurgien en chef: prof. F. LaNQBNSKISld.) 


L’effet de la syinpafcliectomie siir le faiitoiiie 
douloureux d’uii ampute. 

Par 

AARRE ELLONEN. 


C’est un fait connu depuis des siecles qu’apres ramputation to- 
tale ou partielle dhin niembre, la personne amputee se fait une 
id^e plus ou moins nette du niembre enleve. On a attribue ce 
ph^nomene exclusivement au fonctionnement du systeme nerveux 
central et on y a vu la preuve d’une projection excentrique meme 
lorsque les parties peripberiques des nerfs sensitifs ont 6t6 de- 
truites. Certains ont voulu nommer ce pbenomene une illusion 
et meme une hallucination et particulierement les psychologues 
y ont porte le plus grand interet. La science medicale lui a donne 
le nom de fantome, c.-a-d. I’illusion de presence du membre 
ampute. 

On entend done par le pbenomene du fantome le fait que les 
amputes continuent- presque tons a percevoir le membre absent 
comme sbl etait toujours la, colle centre le inoignon, en entier ou 
en partie ou quelquefois comme rapetisse. Ce fantome apparait le 
plus clairement immediatement apres I’amputation et s’estompO' 
d’babitude pen a peu pour finalement disparaitre tout a fait. 

Le fantome est en regie generale ressenti plus clairement que 
le membre normal. Immediatement apres Tamputation la per- 
ception est tellement vive que les amputes ne croient pas a Fam- 
putation avant d’avoir constate visuellement Tabsence du membre 
enleve. Souvent la perte d’un membre est oubliee longtemps, ce 
qui amene les amputes a vouloir s’appuyer sur une jambe in- 
existante ou a se servir d’une main disparue. De ces manifesta- 
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tions du fantome on ne pent cepcndant guere dire autre cliose 
qu dies constituent une sensation Idgerement troublantc ou tout 
au plus desagreable. 

^Le phenoinene du fantome n’aurait pas, par lui-meme, tant 
d’iinportance pratique pour la science mddicale, s'il n’etait pas 
accompagn(5 par un ctat douloureux se manifestant dans une ou 
plusieurs parties du fantome. Cot etat douloureux pout etre con- 
tinu ou intermittent. II depend dans une grande mesure des 
variations cbniatiques et se fait sentir surtout avant ou duraut 
le mauvais temps. 

II est souvent le plus intense au moment des selles ou au lever 
du lit. Un pareil dtat est propre a augmenter les souffrances d’un 
invalide, car il provoque souvent des insommies et un emploi 
exagere de medicaments ou bicn encore Talcoolisme et le morfinisme. 
Dans certains cas la douleur proAmquee par le fantome a, en depit 
de tons les soins donnes, conduit au suicide. 

Etant donnd que Tctat douloureux du au fantome n'est ressenti 
souvent que subjcctivement sans presenter des indices quelquon- 
ques, les invalides peuvent souvent etre Tobjet de conceptions 
erronndes memc de la part des medecins. Pour ne pas accuser les 
malades de simulation cliaque mcdecin devrait porter son atten- 
tion sur ce phenomcne. 

Les premiers qui aient fait du plienomcne du fantome I'objet 
d’etudes scientifiques sont Gueniot (1861) et AVeir-Mitchel 
(1872). Ce n’est qu’apres la premiere guerre mondiale que ce 
pbenomene a etc generalement counu. Au debut il a ete etudie 
surtout par les psycbologues. Entre autres Katz (1920) s’est livre 
a de vastes recbercbes dans ce domaine. II est arrive a la concep- 
tion ou’au point de vue psycliologique il faudrait voir dans le 
fantome une manifestation ballucinatoire, puisque I’etat doulou- 
reux provoque par lui est quelquefois continu et augmente selon 
Pattention que porte sur lui Ic malade. Katz considere cependant 
qu^il manque a ce pbenomene une base de patliologie cerebrale. 
Par la suite (1910), Katz a affirme que la forme definitive du 
fantome provient des residus physiologiques se trouvant dans le 
systeme nerveux central. 

Galltnek (1931) a attribue le pbenomene du fantome en partie 
a une excitation peripberique, en partie a une manifestation 
partiellement ind4pendante de cette excitation et determinee 
dans une certaine mesure par des facteurs centraux. 

Head (1920) a, de son cote, affirme que la sensation du propre 
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corps est en majeure partie independante des sensations peri- 
pKeriqnes instantanees et que Tindependance de cette sensa- 
tion merite d^etre consid^ree comme «postu.ral and tactual 
schema)). 

Les differents aspects du phenomene du fantome comprennent 
indubitablement des elements psychologiques interessants qui 
toutefois ne rentrent pas dans le cadre de la pxdsente 6tude. Rap- 
pelons cependant encore Toeuvre de Katz <<Gestaltpsychologi)> 
dans laquelle hauteur attribue le phenomene du fantome a des re- 
miniscences d’origine centrale. 

Niilo Maki voit egalement dans ces reminiscences un facteur 
important du phenomene du fantome, mais dans des conversa- 
tions ulterieures avec hauteur de cette etude il a admis aussi la 
possibilite d’une influence peripherique. 

Au point de vue physiologique le phenomene du fantome a 6te 
etudie, e. a., par Ebva Jalavisto (1943). Elle hexplique par le 
schema corporel invariable ou, autrement dit, par hinvariabilite 
de himage qu’on se fait de son corps. 

Parmi les pathologues qui ont porte interet sur les repercus- 
sions d’une amputation sur le systeme nerveux central citons 
Homen (1890). En amputant des chiens il a constate des conse- 
quences pathologiques dans le systeme nerveux central et no- 
tamment dans la substance grise de la mo elle epiniere, ou les al- 
terations et les disparitions des cellules doivent etre considerees 
comme les suites de fonctions interrompues. 

Leriche (1932) est le premier chirurgien ayant donne une 
description scientifique etendue et dctaillee de divers etats doulou- 
reux soignes par lui. Dans son ouvrage fondamental qui fait epo- 
que ((La chirurgie de la douleur» (1937) il ecrit sur la douleur en 
gdneral; (dl y a, a horigine de beaucoup de douleurs une action 
sympathique, puisque, en suspendant, par un toxique, haction du 
systeme autonome, on fait disparaitre la douleur.» Leriche parait 
etre le premier qui se soit rendu compte que la douleur habituelle 
causee par le fant6me ainsi que toute hillusion de presence du 
membre absent peuvent disparaitre en insensibilisant ou en blo- 
quant le nerf sympathique. Les sensations et les etats douloureux 
sont classes par lui de la maniere suivante: 

I. Le phenomene normal: hillusion de presence du membre 
ampute. 

II. Lhllusion douloureuse du membre absent. 

III. La douleur sympathique du moignon. 
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IV. 

V. 


La grande hyperesfch&ie ‘douloureuse. des moignons. 

Un plienomene incomprehensible: la douleur instantanee et 
persistante dans Ic membre absent. 


Recliorchcs pcrsoiinelles de I’anteiir. 

Encourage par le professeur F. Langensiciold, chef de Thopital 
orthopediqiie d’assistance aux invalides de Finlande/ j'ai entre- 
pris ce travail ayant pour but d’eclaircir le role que joue le nerf 
sympathique non seulement dans les etats douloureux causes par 
rillusion d’un membre ampute, mais dans ce phenomene en ge- 
neral. Je n’aurais peut-etre pas jJorte mon attention sur la deuxie- 
ine question, s’il n'y avait pas eu un cas ou le blocage du S 3 ^m- 
pathique a fait disparaitre, avcc les douleurs causees par le fan- 
tome, toute sorte d'illusion genante de presence du membre ampute. 

IMes observations out cte faitcs an hasard du l:er mars jusqu’au 
30 juin 1944 en soignant dans Thopital des malades atteints d'une 
inaniere continue ou passagere de douleurs de fantome. Selon la 
gravite des cas je les ai classes en absolus, c.-a-d. etats continus 
qui troublent serieusement le sommeil, et en relatifs, c.-a-d. etats 
intermittents n'ayant guere d’influence sur le sommeil. Ce clas- 
sement est certainement arbitraire, puisqu'il e.xiste des cas limi- 
tes, mais il parait justifie par des considerations d’ordre pratique. 
Dans les cas appartenant au premier groupe la guerison n’est in- 
tervenue qu a la suite de synqiathectomie. Dans les cas du deux- 
ieme groupe les soins out ete limites a des blocages repetes du 
grand sympathique. 

Dans mes observations il y a eu 7 cas de sympathectomie dont 
5 cas d’amputes de membres inferieurs et 2 de membres superieurs. 
En plus, j^ai soigneusement examine 7 cas de blocage du grand 
sympathique. Au total, 15 malades souffrant du fantome ont siibi 
I’interruptiou definitive ou passagere du fonctionnement du syste- 
me nerveux sympathique. 

En plus, j'ai fait subir a 13 malades souffrant du fantome in- 
termittant ou definitif Tanesthesie de la moelle epiniere afin 
■d’etablir si les nerfs spinaux ou les fibres peri-spin ales du grand 
sympathique sont pour quelque chose dans le phenomene du fan- 
tome. L’ensemble de mes observations porte done sur 28 cas (tab- 
leau 1) qui ont fait Tobjet d’une analyse detaillee du fantome 

* Je saisis ici roccasion de remercier le prof. L.-VNGENSKioiiB de son encourage- 
ment et de I’interet qu’il a porte a mes recherches. 
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Tableau 1. 


(Le tei-tne faniome esi indiquc par la lettre cf^). 



Bulletin 
du mala- 
do 

Partio 

amputee 

Indications 

Traitemcnt 

Resultnt 

imm6diat 

1 

46/VIII 

Femur 

Douleur totnlo 
provoqueo par 
le f 

Sympatoctomia 

lumb. 

La douleur dis- 
parut dofini- 
tivcment 

2 

43/VIII 

)) 

» 

>N 

B 

3 

253/VIII 

f> 

1) 


B 

4 

GO/IX 

Pes 

(Cho- 

part) 

M. Raynaud ct 
douleur par- 
tiello provo- 
quec par f 

)) 

)> 

5 

172/VlI 

Bracli- 

ium 

Douleur totalc 
provoquee par f 

Ccrvic. 

» 

G 

381/Vin 

i> 

1) 


La douleur s’at- 
tenua 

7 

3C5/VIII 

Pes 

(Lis- 

franc) 

Ulcus styli ct 
douleur par- 
tiello pro%’o- 
quco par f 

Sympatcetomia 

lumb. 

La douleur dis- 
parut 

i 

S 

383/VIII 

Crus 

Douleur totalc 
provoqueo par f 

E.xploratio rcg. 
lumb. 

La douleur nc i 
dispnrut pas > 

9 

183/IV 

» 

Douleur particl- 
lo provoqueo 
par f 

Blocagc du sym- 
patbiquc 

. 

La douleur dis- 
parutpassagtre- 
ment 

10 

2S1/I. S. 

» 


» 

B 

11 

70/VII 

» 

» 


B 

12 

211/VII 

I) 

» 


B 

13 

2G4/n 

Femur 

J> 

» 

B 

14 

220/IX 

/> 

» 

)> 

La douleur s’at- 
tenua 

15 

191/IX 

Crus 

1> 

» 

La douleur dis- 

IG 

91/IX 

.) 

Amputation rc- 
nouvelec 

Anostliesic do la 
moelle cpinierc 

parut 

n 

17 

313/VII 

)> 

J> 

» 

» 

18 

109/Vn 

Femur 

)> 


j> 

19 

G5/IX 

Crus 

n 

,, 

B 

20 

398/VI 

Femur 

» 


B 

21 

253/virr 

» 

)) 

» 

» 

22 

335/VII 

Femur 

jv 

» 

» 

23 

220/VII 

Crus 

» 


» 

24 

38/VII 

J> 

» 

» 

» 

25 

327/VII 

» 

» 

)> 1 

)> 

26 

165/ VII 

Femur 


b 


27 

90/VI 

Crus 

J) 

» 

B 

28 

383/VII 

J> 

Douleur totalc 
provoqu<5e le f 

Curative 

La douleur dis- | 
parut presque i 
entierement j 


avant et apres le traitenieiit (voir la figure). Je n'ai pu me livrer 
a des observations ulterieures. dans cbaque cas particulier que 
durant 2 a 4 mois. 
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Schema do I’analysc d’un fantome avant la sympathcctomic, lo blocago du sympathiquo o 
I’anestliesic de la moelle epinierc. Los parties Ics plus doalourcu-ics sont marquees en noir, 
Ics parties sans douleur on blanc et celles avec une doulcur rolativement 

peu violentc sont striecs. 
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Selon ]e tableau annexe on peut constater que dans 5 cas de 
sympathectomie lombaire le fantome douloureux a disparu com- 
pletement de meme que dans un cas de sympathectomie du cou. 
Dans un autre cas de sympathectomie du cou, betat douloureux 
s'est^adouci eii devenant <(ondulatoire», etant tantot plus forte, 
tantot presque imperceptible. L’examen histologique a ete fait 
sur le tissu reseque et chaque fois on a constate la presence de 
ganglions et de nerfs sympathiques. Dans un seul cas (N.-o 8), ou 
il a ete use d’ exfloratio reg. kmh., betat douloureux cause par le 
fantome est demeure sans changement. Etant donne que parmi 
mes observations ce cas est nettement exceptionnel, il y a lieu de 
b’examiner de plus pres. 

Il s’agit d’un soldat dc 25 aiis qui, en juillet 1942, a ete victime d’un 
accident de cheniin dc for et dont le degre d’invalidite eii vue d’uiie 
indemiiisation u’etait pas encore fixe au point de vTie medical. Sa jambe 
gauche fut amputee dix jours apres I’accident a la suite de la gangrene 
qui s’y etait declaree. Une somaine apres I’amputation le moignon de- 
vint forteraent douloureux, a la suite de quoi on a procede dix mois 
apres, dans un autre hopital, a ganglioncclomia lumhalis. Cette mesure 
n’eut aucune influence sur la doulcur qui devint tellement penible et con- 
tinue que le malade ne ijouvait jms user de sa prothese. Dans ces con- 
ditions on recourut si.x mois plus tard a la resection du nerf sciatique 
sans que la douleur en soit attenuee. Par la suite ou essaya d’user d’hyp- 
nose, de traitement electrique et d’injections d’insuline sans obtenir 
de resultats. Aucun signe ne permettait de conclure a une simulation 
intentionelle. L’etat du malade inscrit plus tard dans la section du 
soussigne a donne lieu ii I’analyse medicale suivante (Voir la figure 
N:o 8): La douleur causee par le fantome qui, au debut, ne pouvait 
etre localisee s’etait legerement attenuee par la suite et etait ressentie 
le plus distinctement dans la plante du pied et dans les orteils qui 
semblaient se trouver en etat de crampe. La douleur provoquee par le 
mouvement a I’aide de prothese etait tellement violente qu’il etait 
pour ainsi dire impossible d’user de cette derniere. En se deplagant le 
malade etait oblige de tenir immobile son bras gauche, faute de quoi 
la douleur causee par le fantome s’accentuait. Bn touchant la partie 
gauche du corps du malade au-dessous des vertebres on rendait im- 
mediatement la douleur causee par le fantome plus violente. 11 de- 
coule de ce qui precede que le malade etait inapte au travail et a tout 
apprentissage. En plus des medicaments il eut recours a I’alcool. Ayant 
a le soigner J’ai commence par un blocage du nerf sympathique, a la 
suite de quoi la douleur causee pat le fantome empira considerable- 
ment durant une demi-heure. Ceci etait tellement surprenant que j ai 
ete amene a supposer qu’il s’agissait d’un hysterique. On fit neanmoins 
exploratio Teg. lumb. (Kallio), car on pouvait supposer (en absence de 
documents necessaires) que dans les operations precedentes on n avait 
peut-etre meme pas atteint le nerf sympathique. Ainsi qu il a ete in- 
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dique, Toperation est demeiiree sans resultat, puisqu’on n’a trouvc 
aucune trace de nerf sj’mpathique et que dans ces conditions il fallait 
se contenter de penscr que celui-ci avait quand-meme ete sectionne 
dans la premiere operation. J’ai cepcndant fait rexperiencc de I’an- 
estliesie de la moello epiniere en \isant de (iplanocaiue'). Toutcs les 
douleurs disparurent durant deux heures, mais le fantonic, debarrasse 
toutefois de toute crampe, demeura incliange. Quand pc^ la suite on 
renouvela a plusieurs reprises raucstbesie de la moelle epiniere, on ar- 
riva a attenuer Tetat douloureux definitivement, ce qui permit au 
malade de devenir un invalide apte au travail. 

Ce cas doit, selon moi, etre classe dans le groupe V de Leriche. 
Le malade constituait ainsi un cas exceptionnel parmi les sujets 
observes, etant donne que la sympathectomie n’avait cu aucune 
influence sur Tetat douloureux cause par le fantome pas plus que 
les blocages et la section du nerf sciatique, mais que par contre 
Tanesthesie de la moelle epiniere avait coupe les voies par les- 
quelles les sensations douloureuses atteignaient le systeme ner- 
veux central. Ce qui cependant etonne dans ce cas, c’est que le 
blocage paravertebral du sympatliique repetd deux fois accentua 
passagerement Tetat douloureux. Rappelons ce que dit en cette 
matiere Leriche en expliquant les causes des etats douloureux: 
<iC’est que la causalgie n’est pas une maladie anatomique, mais uue 
maladie fonctionnelle.)) 

Des tableaux il ressort que le blocage du sympatbique applique 
aux etats douloureux relatifs du fantome amena la guerison dd- 
finitive de six malades (ISro;s 9 a 14) et que cliez le malade Nro 15 
le fantome devint si peu sensible et la douleur si attenuee qubl re- 
fusa Toperation en se contentant du resultat obtenu. A titre d'es- 
sai on usa du blocage du sympatbique aussi dans tons les cas de 
sympathectomie et le resultat fut positif. Les blocages furcnt 
faits, selon le precede de Bauer en usant de 30 cm® de novocame 
a 1 %. Ils furent repetes environ 4 — 6 fois et le resultat direct en fut 
cbaque fois d'une part le recbauffement du membre, de I'autre 
^interruption nette du fonctionnement du nerf sympatbique. 
Seulement dans deux cas ou avant Toperation on proceda au 
blocage du stellatum dont les resultats furent consideres comme 
satisfaisants etant donne que Tepreuve Horner devint positive, 
Tetat douloureux cause par le fantome ne disparut pas compiete- 
ment, mais la crampe dans les doigts cessa et le fantome devint 
trouble, Dans ces deux cas on obtint egalement un resultat en- 
tierement satisfaisant . par le sympathectomie du cou, bien que 
cbez Tun des deux malades le fantome reapparut par intermitten- 
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ce. Ce cas n’a pu etre 61ucide definitivement par moi en depit 
d’examens ultdrieurs. ^ 

Les cas de VanestUsie sf inale (N:os 16 a 27) donnent lieu a 
quelques observations int6ressantes. Elies ont ete faites a cause 
des amputations reiterees du meme membre. J'ai toujours inter- 
rogd mes malades et fait mes observations avant Tinjection et 
durant Toperation. Dans tous les cas traites Tanestbesie reussit 
completement, mais dans aucun le 'pMnomhie du fantome ne dis- 
parut. Le recbauffement du membre, qui apparait toujours apres 
un blocage reussi, ne pouvait non plus etre constate. Ces faits 
semblent demontrer que le nombre des fibres sympatliiques qui 
suivent les nerfs spinaux doit etre bien inferieur a d’autres voies 
du systeme sympathique comme par ex. a celles qui suivent les 
veines et arteres. Hamalainen a ecrit que Tinterruption du fonc- 
tionnement du sympathique peut etre obtenue par I'anesthesie 
de la moelle cpiuiere ou par I’injection de la novoca'ine dans le 
sjTnpathique. II est vrai quhl dit ne s’etre servi lui-meme que de 
ce dernier proccdc. Je crois neanmoins avoir inontre que Fanes- 
thesie de la raoelle epiniere ne peut amener qu’une interruption 
partielle du fonctionnement du sympathique laquelle ne peut pas 
etre consideree comme une indication pour la sympathectomie, 
puisqu’elle ne suffit pas pour faire disparaitre ou changer le phdno- 
meue du fantome. Je tiens a mentionner a ce propos que dans notre 
hopital il y a eu au moins un cas oii un fantome douloureux et un 
neurome de moignon ont ete elimines par la suppression du neurome. 
II est evident que dans ce cas la voie par laquelle les sensations 
dues au fantome arrivaient au centre suivait les nerfs spinaux. 

Ces observations sont propres a elucider Torigine du fantome. 
Elies montrent que les fibres sympathiques pen nombreuses qui 
suivent les nerfs spinaux de meme que les nerfs sensitifs trans- 
mettant les sensations peripheriques au systeme central ne jouent 
pas un role important en tant que A'^oies suivies par le fantome ou 
la douleur quhl provoque. En plus du tableau annexe, qui donne 
un aper 9 u general de tous ces cas, je tiens a rendre compte de 
plus pres d un cas particulier qui sert d exemple typique et que 
j^ai pu examiner ulterieurement 4 mois apres le traitement. 

II s’agit d’un homme de 27 ans qui a heurte une mine le 4. VIII. 1944. 
Le meme jour il fut ampute de la cuisse gauche. Depuis 1 amputation 
le malade souffre d’un fantome avec douleur continue. Pour cette raison 
on fit le blocage du sympathique un mois apres. Le resultat en fut que 
le fantome douloureux disparut pour 1 a 2 heures.^ Les blocages ne 
furent pas continues, parce que le malade fut transfeie dans un autre 
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hopital. Arrive dans naa section le malade, ayant oublie qu’il ayait ete 
ampute et croyant s’appuy.er sur sa Jambe absente, est tombe en es- 
sayant de marcber. Consequence; imcL feriroclianterica styli femoris sin. 
Afflic. oblig. gijpsan. Durant le temps d’immobilite le fantome dou- 
loureux a continue comme auparavant. Le bandage platre une fois 
eloigne on executa le blocage du sympatbique avec le xesultat que le 
fantome et la douleur disparurent complctement pour une beure. 
Apres, on fit sympaiectomia hmbalis 1. sin. (Kallio). L’examen bis- 
tologique du nerf reseque montrc <(des cellules ganglionnaires et des 
fibres nerveuses en groupes epais». (Saxbn.) L’anal3’'se du fantome 
avant 1’ operation etait la suivante; dans le moignon de la cuisse gaucbe 
rien de patbologique a signaler. En remuant le moignon la douleur se 
fait sentir plus fort. Eilc se manifeste le plus nettement dans les doigts 
du pied spasmodiquement contractes. Le pied semble etre serre dans 
un anneau. Dans le talon il y a des douleurs resemblant a des coups de 
marteau. Si le malade remue le moignon de cuisse, le fantome le suit, 
ce qui indique que le malade a garde I’image de la position du membre 
enleve. En mettant le moignon contre le mur le fantome semble le 
traverser. La douleur empecbe souvent le sommeil et se fait violem- 
ment sentir egalement le ]our, surtout au moment des selles, durant 
lesquelles la crampe des doigts du pied et le sentiment de I’anneau ser- 
rant le pied sent les plus intenses, ce qui a provoque une tendance de 
s’abstenir des selles. S’etant reveille, apres la sympatectomie, de la 
narcose d'ether le malade n’a plus eu aucune sensation du fantome 
douloureux. C’etait comme s’il «etait reste sur la table d’opdration*. 

En visitant le service policlinique de protbeses 4 mois apres I’opora- 
tion le malade declara que le fantome douloureux ne s’etait plus fait 
sentir. 

Les autres cas de sympatliectomie de membres inferieurs sont 
similaires, Hajialainen a egalement mentionne quelques cas de 
moignons douleureux gueris par la sympatbectomie. Parmi les 
cas traites par moi I’operation semblait indiquee dans un cas 
encore par le fait que le fantome etait accompagne de morbus 
Raynaud et dans Tautre de ulcus styli pedis. II y a lieu d’aj outer 
que la sympatbectomie a provoque la guerison egalement dans ces 
deux derniers cas. 

Les analyses des faniomes ont ete faites, comme il est indiqud 
plus baut, immediatement avant Toperation ou Tinjection de la 
novocame. Sans vouloir les presenter dans cbaque cas particulier 
je les decris sous forme scbematique (voir la figure, p. 136—137) en 
resumant les declarations faites par les malades. La partie dessinde 
du membre represente le fantome en entier, c.-a-d. la partie ab- 
sente du membre ressentie par le malade. Les eudroits ou la 
douleur est la plus intense sont marques en noir et ceux avec une 
douleur moins violente sont strids. Les parties laissees en blanc 

10—454787. Ada chir. Scandinav. Vol. XCI/f. 
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representent les endroits sans douleur. Les parties doulonreiises 
du fautome constituent bien entendu les sensations les plus dis- 
tinctes de celui-ci dans chaque cas particub’er, mais Stant donne 
que chaque figure se base sur la description personnelle donnee 
par le nialade, il va de soi que les figures ne peuvent pas etre 
Gomparees entre elles. 

Dans quelques cas (N;os 1, 8, 9, 21, 27) on remarque que les 
orteils ou quelques-uns d'’entre eux sont spasmodiquement con- 
tractes. Souvent la douleur la plus vive se fait seutir dans le 
premier doigt du pied ou dans le talon. Dans un cas (N:o 24) la 
douleur est la plus violente «entre les orteils». Dans les deux cas 
ou ce sont les membres superieurs qui constituent le fantome, les 
doigts souffrent de la meme crampe. Dans Tun de ces deux cas 
(N:o 8) la douleur la plus vive se fait sentir dans le coude et dans 
le poignet spasmodiquement contracte. 

Dans tons ces cas le malade garde Timage de la position du 
membre enleve. Le fantome suit tous les mouvements du moignon. 
Si le malade colle le moignon contre le mur, il sent souvent la 
partie enlevee qui «traversant le mur se trouve dans la piece 
voisine». Il y a lieu de noter ici encore le fait qu’un fantome est 
en regie generale un indicateur fidele du temps qubl fait, car Tin- 
tensitd de la douleur en depend. 


Besiime. 

En depit du nombre relativement limite des cas observes et 
traites je tiens neanmoins a resumer le resultat de mes recbercbes 
sous forme de theses suivantes: 

1. Les resultats de mes recherhes semblent demontrer que le 
fantome douloureux peut etre elimine par une sympathectomie 
ou un blocage de la voie syinpathique. Cela est diificilement 
conciliable avec la theorie approuvee generalement aujourd’hui 
selon laquelle le fantdme constituerait un residu purement cere- 
bral. Le probleme est complique encore par le fait que selon les 
derniers resultats de la science (White, Smithwick) le nerf sjmipa- 
thique ne contiendrait pas de fibres douloureuses provenant des 
extrdmites. 

2. Les voies sympathiques qui suivent les nerfs spinaux n’ont 
guere d’importance pour le phenoniene du fantome. 

3. La disparation passagere de I’etat douloureux du fantome 
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pouvant etre obtenue par le blocage du sympatliique constitue 
une indication de I’opportunite dc la synipatlicctomie. 

4. Le blocage dn sympatliique n'apportant aucun oliangement 
an fantome douloureux ne doit pas etre consider^ comme un in- 
dice rendant inutile la sympatliectoniie, etant donne la difficult6 
technique du blocage. 

5. On pent couper la voie sympatliique et eliminer ainsi I’etat 
douloureux provoque par le fantome non seulement a Taide de la 
sympathectomie mais aussi par des hlocages repetes. 


Summary. 

The author has studied the effect of sympathectomy, blocldng 
of sympathetic nerves and spinal anesthesia on both the illusory 
presence of amputated members and phantom pains. The latter 
are divided into relative and absolute categories. Pains have been 
eliminated in cases of the first category through sympathectomies 
and in the second through repeated sympathetic bloclcings. Spinal 
anesthesia has not, however, proved successful in eliminating the 
illusory member phenomenon except in a single exceptional in- 
stance, The author has thus reached the conclusion that: 

1. My conclusion that phantom pain can be eliminated either 
by sympathectomy or blocking of the sympathetic nerve is 
difficult to reconcile with the theory prevailing at jiresent that 
the phantom phenomenon is purely cerebral in origin. The 
problem is further complicated by the fact that according to the 
latest results of scientific research (White, >Smitiiwick), no 
centripetal pain fibers proceed from th extremities along the 
sympathetic nerve. 

2. The sympathetic fibers along the spinal nerve play little 
if any part in the illusory member phenomenon. 

3. The phantom pains of an amputated member to be elimin- 
ated by a sympathetic blocking is an indication for the application 
of sympathectomy. 

4. If the blocking does not take effect, it should not be inter- 
preted as a contra-indication for a sympathectomy. 

5. Through repeated sympathetic bloclrings, it is possible to 
eliminate phantom pains of an amputated member.' 
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Zusammcnfassung. 

Verf. liat die AVirkung der Sympatliektomie, der Sympathikus- 
blockierung und der Spinalanesthesie sowohl auf das gewohnlicke 
Auftreteii des Sclieingliedes eines Amputierten als auch auf die 
Sclimerzen in einem solcken untersuclit. Die letzteren Dalle wer- 
den in absolut und relativ scbmerzende Scbeinglieder eingeteilt. 
Bei absolut scbinerzenden Scheingliedern ist es gelungen, die 
Scbmerzen durcb )Sympatbektoinie und bei relativ scbmerzenden 
durcli wiederbolte Sympatbikusbloclderung zu beseitigen. Durch 
Spinalanesthesie hat man dagegen (ausser in einem einzigen Aus- 
nahmefall) die Scheingliedempfindung nicht beseitigen kdnnen. 
Verf. kommt daher zu folgenden Ergebnissen; 

1. Meine Feststelluug, dass die Schmerzen eines Scheingliedes 
der Amputierten durch Sympathectomie oder Sympatikusblockie- 
rung beseitigt werden konnen, geht schwierig zusammen mit der 
heutzutage allgemeingiiltigen Theorie nach welcher die Schein- 
gliederscheinung eincn rein cerebralen Ursprung hatte. Das Pro- 
blem wird noch ■weiter dadurch kompliziert dass nach den letzten 
Kesultaten der modernen AAdssenschaft (AA^’kite, SwiTHmcic) der 
Nervus sympathicus durch keine zentripetalen schmerzleitenden 
Fasern mit den Extremitaten verbunden ist. 

2. Die den Spinalnerven folgenden Sympathikusfasern spielen 
beim Auftreten eines Scheingliedes jedenfalls keine bedeutende, 
vielleicht iiberhaupt keine Eolle. 

3. Schmerzen in einem Scheingliede, die durch Sympathikus- 
bloclrierung beseitigt werden konnen, sind eine Indikation fiir 
Sympathektomie. 

4. Bleibt die Blockierung ergebnislos, so darf es nicht als 6e- 
genindikation fiir Sympathektomie betrachtet werden. 

5. Durch wiederholte Sympathilmsblockierung kann ein 
schmerzendes Scheinghed auch bisweilen beseitigt werden. 
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Aus dem Provinzialkrankenhaus zu Abo. 
CChefsarzt: Professor H. Elving.) 


Eiiiig'c "^Vorte iibcr die Spoiidylolistliesis imd 
dercii Beliaiidluiig. 

Von 

HARRY ELVING. 


Die Spondylolisthesis ist seit Jabrzelmten bekannt. Priiher erregte 
sie nur in geburtsliilfliclier Hinsicbt Interesse. Seit der Erfindung 
und dem Ausbau der Eontgendiagnostilc bat sicb dieses Krank- 
beitsbild, das bisber fiir selten angcsehen vurde, als sebr ge^vohn- 
licli erwiesen. Es stellte sicb beraus, dass die iiltere Auffassung, 
nacb der die Kranlcbcit vorncbmlicb bei den Fraiien vorlcomme, 
falscli war und dass mannlicbe Patienten der Krankbeit sogar 
liaufiger ausgesetzt sind. Eine reicbe Literatur diese Frage be- 
treffend ist in den letzten Jabren entstanden. Aucb im Norden 
bat man dieser Frage Interesse entgegengebracbt. Unter bemer- 
kenswertereii nordischen Puhlikationen seieii die von Benzon, 
BeOFELDT, FeIBERG, J. HelLSTROM, PoRTMAN, SiLPVERSKibLD 
nnd G. Wallgren erwabnt. Man konnte somit die Frage fiir 
binlanglicb belencbtet nnd deren weitere Beriibrung fiir uniiotig 
balten. ^Yenn wir aber beacbten, Avie selten die Krankcn cbirur- 
giscber Bebandlung unterzogen werden, ergibt sicb, dass eine 
fortgesetzte Propaganda fiir die spondjdolistbesiscben Operatio- 
nen ndtig ist. Es sind bauptsacblicb nur die akademiscben Unter- 
ricbtskliniken und die Jabresbericbte der ortbopildiscben Spezial- 
anstalten, die Bericbterstattungen iiber eine aktive cbirurgiscbe 
Bebandlung entbalten; die vielzabligen Lazaretten und deren 
Cbirurgen bringen der Frage vorlaufig nur sebr wenig Interesse 
entgegen. Unter diesen Umstanden mag das Erscheinen einer 
kiirzeren Mitteilung als begriindet eracbtet werden. 

Aus den veroffentlicbten Zablenangaben und Statistiken gebt 
bervor, dass in den nordiscben Landern die Spondylolisthesis kein 
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seltenes Leiden ist. So konnte Friberg aiis der Stockliolmer Kriip- 
pelanstalt in einer zeknjalirigen Periode 50 Falle sammeln. Bro- 
PELDT beobacktete in seeks Jakren ebenso viel Falle in Helsingfors. 
In der Rontgeiiabteilung des Aboer Provinziallcrankenhauses kat 
man die Diagnose der Spondylolistkesis in den Jakren 1939— 
1944 insgesamt 75 Mai gestellt und in der ekirurgiseken Abteilung 
sind in derselben Zeit 15 Patienten nur unter dieser Diagnose 
gepflegt worden. In zwei von diesen Fallen waren ineiner Meinung 
nack Indikationen vorkanden, die eine aktive operative Bekand- 
lung erkeisekten, 

Ob das Krankkeitsbild eine grossere Verbreitung bei anderen 
Volkern und Rassen kat, lasst sick nickt entsekeiden. Meyer- 
LiNG besekreibt allerdings 207 Falle, die in den Jakren 1918 — 
1931 in der Mayo-lUmik beobacktet warden, aber ganz gewiss 
sind die Materialien nickt vergleickbar. 

Die von mir operierten Falle sind folgende; 

Fall I. J. A. Arbeiter. 18 Jakre. Aufgenommcn 23. 11. 38. Diagnose: 
Spondylolisthesis gravis. Friiker kein Trauma. Soit Jakr Steifheit 
und Riickensckmerzen. Hat sick mit Sekwierigkeit vorwartsbiegen 
konnen. In letzter Zeit zu jeder Arbeit ganZ unfakig. Status: starke 
Lordose in der Lcndengegend. Christa ilei beiderscits stark vorspringend, 
ebenso die beiden Schulterblatter. Die Rippenbogen unmittelbar auf 
die Hiiftbeinskamme gestiitzt (Sieke Fig. 1). Kriimmt den Riicken 
in der Lendengegend 180° — 160°. Die Rontgcnuntersuckung Zeigt, dass 
die Lendenwirbelsaule mit ikrer Langsackse etwa 4 cm vor dem Kreuz- 
bein liegt. Der V. Lendeuwirbel ist mit seinem Kbrper beinake voll- 
standig vom Kreuzbein abgeglitten (Fig. 2). Er ziekt mit seiner Vor- 
derflacke fast seukreckt nack unten und die Gegend des DornfortsatZes 
regt kopfwarts. 

Den 2. 12: Operalio Albee, Der iSpan 16 cm lang. Die Hinterflacke 
des Sacrums nack kinten offen (spina bifida). Die Kanten werden los- 
gemeisselt und an das Transplantat fixiert. Am 16. 2. 39 entlasscn, 
gekeilt. Laut Mitteilung vom 1. 2. 45 vollig gesund. Fiikrt auck die 
sekwerste Erdarbeit aus und tragt mit Leicktigkeit sekwere Burden. 

Fall II. H. J. Hauskalterin. 48 Jakre. Aufgcnommen 4. 11. 44. 
Diagnose: Spondylolisthesis gravis. Fruher keiner Art von Trauma aus- 
gesetzt. Seit 1 Monat Sekmerzen im Rucken und im Unterteil der Beine. 
Hat sick nickt vorwartsbiegen und von der sitzenden Stellung erkeben 
konnen und sick nur mit Sekwierigkeit im Bette dreken konnen. Vdllige 
Unfakigkeit zu jeder Arbeit in der letzten Zeit. Status: starlce Lordose 
zu unterst in der Lendengegend. Blutsenkung 6 mm, WR. — Rontgen- 
untersuckung: im Seitenbild ist ersicktlick, dass L IV sick nm die 
Halfte seiner Unterflacke am Vorderrand des L V. vorbei nack vorne 
versekoben kat. Der Defekt im Wirbelbogen ersekeint deutlick in einer 
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Breite von 1 cm. Am 13. 11 . 44: Ojmaiio Albee. Der Tibiaspan 14 rm 
kng, ward in proc. spinosi des L II~V nnd in den obeXTeil A 
Sacrum eiugepflanzt Den 9.1.45 geheilt entlassen. Den 4 7 45 ^ 
volhg gesund. Iveine Besclnverden. Kami schwcre Erdarbeit leLten 



Fig. 1. 

Definitionsmiissig verstelien wir unter der Spondylolisthesis 
nicht das Vergleiten des ganzen Wirbels mit alien seinen Teilen, 
denn es gleitet stets nur der Wirbelkorper nnd ein Teil des Bogens 
iiber den nacbst unteren Wirbel, bezw. da es sich meist um den 
V:ten Lendenwirbel bandelt, iiber das Kireuzbein nach vorn. Er- 
moglicbt wird dieses Gleiten durcb die Trennung an typiscber 
Stelle im Bereicb des Bogens nnd zwar in dem als Zwiscbenlenk- 
stiick Oder Interarticularportion zwiscben oberen nnd unterem 
Gelenkfortsatz gelegenen Bogenabscbnitt. Den vor dem Gleit- 
prozess vorbandenen Beinspalt des Wirbelbogens nannte Nbugb- 
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BAUER zunaclist Sfondyhsclmis, spiiter isb die Beneiiming Bfon- 
dyhhjsis eingefiilirt Avorclen. Man hat — und zwar mit Eccht — 
diese Spaltbildung aiicli spina bifida lateralis genaimt. Ira Jalire 
1925 fiilirt-e Scherb fur diese Krankheit die Bezeichnung Bpon- 
dyhlisthesis imminens ein, um dadurch den Zusarainenhang, bzw. 
den einlieitlichen kranklicbeii Ziistand zu clinralcterisiercn, der 
vor dem Gleitprozcss bestelit. 

Der Defelct des Wirbelbogens ist racist symmetrisch, doppel- 
seitig; mitunter kann er eiiiseitig oder auf der einen Scite ver- 
schieden stark entwickelt d. h. asymraetrisch scin. 

In der Kegel wird das Gleiton am oftesten zwischen dem V. Len- 
denwirbel und dem Kreuzbein walirgenoramen, es kann aber auch 
bei anderen Wirbeln vorkommen. Eicht selten ist ein Yergleiten 
des IV. Lendenwirbels zu finden, in seltcnen Fallen war cine 
spondylolisthesis des III. Lumbarwirbels wahrnehmbar. Each 
Burkhardts Statistik betreffend 63 Fallc handeltc es sich 46 
Mai um ein Gleiten des V. Lendenwirbels, in 11 Fallen um den 
IV. Lendenuirbel und nur in zwei Fallen um ein A’^crgleiten des 
dritten Wirbels. Junghans fand sogar in einem Drittel der Flillo 
eine Verschiebung des \derten Wirbels. jMein zweiter Fall betraf 
einen Prozess iin IV. Lumbalwirbel, und in einem der von J. 
Hellstrom operierten Falle hatte das Gleiten auch im vierten 
Wirbel stattgefunden, ^^elleicht wcil im fiinftcn Lumbalwirbel 
eine Sacralisation vorlag, die wohl das Gleiten dieses Wirbels ver- 
hindern soil. 

Haufig ist eine Vermischung verschiedencr nahverwandter 
Krankheitsbilder vorgekommen und falsclilich unter dem Namen 
der Spondylolisthesis gegangen. So wird bisweilen von eincr 
pseudospondylolisthesis geredet, wo wir auch ein A’^orgleiten des 
AVirbels sahen, wo aber die fiir die Spondylolisthesis charakteris- 
tische und nur bei ihr vorhandene Teilung im intraartikularen 
Stiicke des Bogens fehlen. Unter dem Namen priispondjdolisthesis 
beschreibt Whiteman ein Krankheitsbild mit einem kleineren 
Lendenkreuzbeinwinkel als normal und betrachtet sie falschlicher- 
weise als A^orstufe der Spondylolisthesis, Scherb nennt den 
gleichen Zustand sacrum acutum. Glasewald hat nachgewiesen, 
dass bei der Praspondylolistliesis das Becken sehr abschussig ist, 
so dass das Kreuzbein horizontal steht (sacrum horizontale). 
Burckharut fasst diese Krankheitsbilder als eine Haltungsano- 
malie auf. Eigentiimlich ist, dass auch die AA^irbelluxationen bis- 
weilen mit der Spondylolisthesis verwechselt wurden. Die Luxa- 
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tionen setzen selbstrcdend ein vorangehendes, starkes Trauma 
voraus. Bei diesem vollzielit sich das Abtrennen in den Ideinen 
Gelenken, wabrend es beim Wirbelgleiten weiter vorne im Zivi- 
scbengelenk stattfindet. 

. J\Ian bat aucb Verscbiebungen nacli binten wabrgenommen 
(JuNGHANs), vor allem bei alten Lenten, und dieses Krankheits- 
bild scbeint seinen Ursprung in einer weit vorgeschrittenen De- 
generierung der Intervertebralscbeibe verbunden mit lumbaler 
arthrosis deformans und Spangenbildung z\Yiscben den Wirbeln 
zu baben. Die Lordose ist bier gewohnlicb ausgetilgt und das 
Sacrum bat eine auffallend senkrecbte Stellung. 

Was den Grund des Wirbelgleitens betrifft, bat man keine 
Einigung erzielen konnen. Veranderungen und Missbildungen der 
Wirbelvorspriinge baben cs verscbuldet (Ohiari, Palmer), aucb 
Einlagerung funktionell mindenvertiger Substanz im Bogen 
(Buriciiardt), ferner LoosER^sche »Umbauzonen(( und Nekrosen 
bat man als Ursprung des Krankbeitsprozesses angenommen. 
Mebrere Forscber baben den Grund in primaren Degenerierungs- 
veriinderungen der Intervertebralscbeibe seben wollen. Es ist aller- 
dings wabrscbeinlicb, dass eine Zeriniirbung der unter dem vor- 
geglittenen Wirbel befindlicben Intervertebralscbeibe ofters vor- 
banden ist. Eine vollig unversebrte Intervertebralscbeibe verbin- 
dert ganz gewiss trotz einem Defekt des Interartikularteils sebr 
■lange jedes Gleiten, aber andererseits reicbt die Verankerung der 
Wirbel durcb intakte AVirbelbogen aucb bei vollig zermiirbten 
Intervertebralscheiben bin, uni das Vorwartsgleiten eines AVir- 
bels zu verbindern. Meyer-Burgdorf bat nacbgewiesen, dass die 
AVii’belscbeibe trotz der Durchscbneidung der Intervertebral- 
scbeibe, der Muskeln und Liganiente einem recbt starken Trauma 
standbalt, aber ivird der AAbrbelbogen in Zwiscbengelenkstiicke ge- 
teilt, so wird bald die Intervertebralscbeibe zerrissen und die Yor- 
aussetzungen fiir ein Gleiten sind vorbanden. Bei einfacber Spalt- 
bildung obne Gleiten (Spondylolysis) bat Meyer-Burgdorf Ver- 
anderungen der Osteochondritis dissecans nacbgewiesen, halt sie 
aber nicht fiir Erscbeiiiungen primarer Natur. Die meisten For- 
scber halten auf die sekundare Natur der Intervertebraldegenerie- 
,rung. Aucb die Forschungen auf dem Institut Schmorls geben 
•dabin. Dort batte man nacbgewiesen, dass bei fast alien alteren 
-Menscben mebr oder 'wenigex bocbgradige Osteochondrosis vor- 
-banden war, und trotzdem ist die Spondylolisthesis ein recbt sel- 
■tenes Krankbeitsbild. 
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- Der Erste, der die Bedeutung der Spaltbildung in den Inter- 
partikularteilen liervorliob, war Neugebaueb. Dieser Spalt be- 
findet sick gewobnliob nuter deni Ursprung des oberen Gelenk- 
fortsatzes. Hire Grosse wecliselt. Hire Oberflacbe ]iat bei jungeren 
Patienten ein geriffeltes Aussehen, walirend es sick bei alteren 
Menscken an den Randern stets Randwiilste finden wie bei der 
Spondylosis deformans des Wirbels. Die Spaltbildung ist meistens 
doppelseitig; nur in 3 Fallen sak Junghae-s eine einseitige Anlage. 
Aus diesen Eandwiilsten kann man den Sckluss zieken, dass die 
Kluft bereits eine langere Zeit bestanden kat und dass in ikr 
Bewegiingen und Versckiebungen vorgekommen sind, Der Defekt 
selbst fiillt sick niit zakem Bindgewebe aus. 

liber die Entstekung des Spaltes am Wirbelbogen sind die An- 
sickten nock geteilt. Vor alleni zwei Tkeorien steken da einander 
gegeniiber. Meyeb-Burgdore nimnit an, dass sick die Spondylo- 
lyse als Folge eines ungewoknlicken Druckes allmaklick ent- 
unckelt. Er fand im Rdntgenbild vorwiegend bei Deformitaten 
der Wirbelsaule des Erwacksenen Altersveranderungen im Zivi- 
sckengelenkstiick, die iiber laufende Ubergange sckliesslick zur 
Spaltenbildung fiikrten. IVie friiker Turner glaubt I\Ieyer- 
Burgdore dass bei starkerer Loxdose-die Gelenkfoitsatzc der 
benackbarten Wirbel das Zwisckengelenlcstiick zwiscken sick fas- 
sen und dass in Edge des Druckes nunmekr durck )>Knocken- 
-materialsermundung« und alhnalilicken Umbau eine Spaltbildung 
entstekt, Er kat niemals trotz eifrigcr Eorsckungen derartige Bo- 
gendefekte bei den Neugeborenen oder bei den Kindern nack- 
weisen kdnnen. 

ScHMORL dagegen kiilt init vielen anderen Forsekorn die Spalt- 
bildung fiir angeboren und fiikrt dafiir Griinde an, die reckt ein- 
leuchtend sind. Er konnte nack systematiseken Untersuckungen 
2 — 272 jakriger Kinder in vielen Fallen einen Spalt der Inter- 
artikularteile feststellen oder mitunter auck Ecste eines Knorpel- 
lagers mit nack beiden Seiten gerickteten AVackstumszonen, das 
an cine Epipkyse erinnerte. Den gleicken Fund machte er auck 
bei einigen alteren Kranken. Dieses epiphysenartige Ausseken des 
Spaltes deutet Schmorl als einen Beweis fiir deren angeborene 
Natur. Kleinberger kat eiiie Spondylolistkesis bei eineni Kind 
von 17 Monaten wakrgenommen und auck Mosebergeb liat iiber 
•Wirbelgleiten in sekr friikem Alter bericktet. Das gleickzeitige 
■Vorkoinmen anderer Missbildungen zusammen mit der Spondylo- 
•lyse haben mehrere Forsekef nackgewiesen (Rocker, ’iVouEP). 



152 


HARRY ELVING. 


Auch in meinem erstmaligen operativen Fall kam auf der Hinter- 
flache des Sacrums eine lange Spina-bifida-Offnung vor, zusam- 
men mit der Olistliese des Lumbalwirbels. Durcb alles, was ich 
oben angefubrfc babe, scbeint mir die kongenitale Natur der 
Spond5dolyse ganz gesicbert zu sein. 

Wie man sicb den Grimd fiir die Entsfcebung einer kongenitalen 
Spondylolyse des Wirbelbogens erklaren soil, ist nicbt klar. 
Neugebauer meinte, die Halffce jedes Wirbelbogens sei aus zwei 
■Wacbstumkernen aufgebaut und der Spalt sei durcb Ossifikations- 
stdrungen zmscben diesen entstanden. Die Ansicbten daruber, ob 
es wirlclicb zwei Beinkerne gibt, sind strittig, Nacb der Meinung 
vieler Forscber sind diese docb vorbanden, mindestens im Bogen 
des V. Lumbalwirbels. 

Die Frage, inwiefern es sicb denken lasst, dass das Trauma eine 
Spondylolisthesis berbeifiibren kann, ist selir eifrig erortert wor- 
den, obne dass dabei irgend welcbe Einigung erreicbt wurde, Als 
Grundlage der ganzen Diskussion, von der auszugeben ist, miis- 
sen wir wobl docb die nunmehr beinahe einbeitlicb vertretene 
Meinung gelten lassen, dass eine kongenitale Spondylolyse vorge- 
kommen und die Voraussetzung fiir die Entwicklung der Spon- 
dylolisthesis gewesen ist. Icb will aucb auf das binweisen, was 
oben iiber den Widerstand gesagt wurde, den eine Intervertebral- 
scbeibe gegen das Gleiten zwiscben den Wirbeln leistet. Bei dem 
beutigen Stand der Frage ist dem Trauma kaum ein Vorrang be- 
treffend die Spondylolisthesis anzuerkennen. Die vielerorts ver- 
dffentbcbten Angaben eines vorausgegangenen Traumas stiitzen 
kaum eine traumatologiscbe Stellungsnahme. Es bandelt sicb im 
allgemeinen um sebr unbestimmte Angaben von Dngliicksfallen 
und nocb hiiufiger um so geringfiigige Gewalt, dass diese unter 
keinen Umstanden ein Wirbelgleiten batten verursacben konnen. 
Eine XJnfallsversicberungsunterstutzung hat man allerdings hie 
und da wenigstens fiir eine gewisse Anzabl Jabre nacb dem an- 
gemeldeten Unfall ausgezablt, aber man kann wobl bier Bro- 
EELDT reebtgeben, wenn er sagt, es babe den Anscbein, als ob 
man bei der Anweisung dieser Unterstutzungen allzu freigebig 

verfabren batte. . 

Inwiefern sodann ein Trauma beim scbon begonnenen Gleiten 
bescbleunigend und verscblechternd auf den Gleitprozess einwirkt, 
lasst sicb wobl mit Sicberbeit nicbt entscbeiden. Dass der Gleit 
prozess als Eegel langsam vor sicb gebt, muss angenominen war- 
den. Die Mogbcbkeit einer ruckweisen Verscblecbterung ist oc 
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nicht mit Siclierlieit aLzuweisen. Docli sclieineu die unmittelbar 
nacli einem Trauma ausgefiihrten Untersucliungcn meist Veran- 
derungen alteren Datums aufgewiescn zn liaben. Obgleicb man 
in versicbcrungstecbnisclier Hinsicbt wabrsclieinlicli freilicb An- 
lass zu baben scbeint die Linie zu wabren: in dubio niitis, so soil 
das nicbt auf die Beurteilung der Frage vom tbeoretiscben Ge- 
sicbtspunkte aus einudrken. 

Die Krankbeitssymptome, die das Spondylolistbcsisbild cba- 
rakterisieren, wecbseln sebr. Die Diagnose auf Grund der Symp- 
tome zu stellen, ist in scbarf ausgepragten Fallen moglicb, mit- 
unter aucb leicht, aber im Anfangsstadium scbiver oder am oftes- 
ten. wobl unmbglicb. Bisweilen kann eine Rontgenuiitersucbung 
scbwere Veranderungen entscbleiern, obne dass sicb der Patient 
seiner ICrankbeit klar bewusst war, mitunter finden wir ausge- 
pragte Bescbwerden bei objektiv geringen Veranderungen. Eine 
gelinde tjberburdung oder dgl. kann zunacbst die Aufmerksam- 
keit auf die Affektion der Wirbelsaule lenken, und die Unter- 
sucbung bringt das Gleiten an den Tag, das der Aufmerksamkeit 
des Kranken entgangcn war. 

Scbmerzen am Kreuz sind die gewobnlicbsten einleitenden Symp- 
tome, Scbmerzen, die sicb wenig von denen unterscbciden, die wir 
bei anderen Krankbeitsbildern bemerken, die zum Lumbosacral- 
syndrom geboren. Der Verdacbt der Iscbias ist biiufig. Scbwerere 
Storungen in den motoriscben und sensiblen Nerven der unteren 
Extremitaten sind selten, docb Idagen viele Kranke uber leicbte 
Parastbesien und ausstrablende Scbmerzen in den Beinen. Die 
Scbmerzen am Kreuz konnen permanent sein, docb treten sie 
gewobnlicb abwecbselnd in besseren oder scblecbteren Perio- 
den auf. 

Haufig bat der Kranlce selbst eine Verkiirzung der Korporlange 
feststellen konnen, die in ausgepragten Fallen bedeutend sein kann; 
der Oberkorper kann gleicbsam ins Becken eingesunken sein 
(Turners Teleskopsymptom). Die Rippen konnen am Huftbein- 
kamm lehnen, Bisweilen ist eine scbarf ausgepragte Lordose in 
der Lendengegend und mitunter eine kompensatorisclie Kj'pbose 
oben bober an der Wirbelsaule ersicbtlicb. Der Dornfortsatz des 
fiinften Lendenwirbels lasst sicb nicbt fiiblen. Beim Druck wird 
oft Empfindbcbkeit iiber den untersten Lumbalndrbeln angege- 
ben. Die Ruckenmuskulatur ist am oftesten gespannt und der 
Gang bisweilen leicbt scbwankend. Die Biegsamkeit der Wirbel- 
saule ist nicbt selten bescbrankt und eine Steifbeit liegt vor. 
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Die Knie konnen beim Stebeu in, ieicbter Semiflexion gehalten 
werden. 

Den entscheidenden Aufsscblag beim Diagnostizieren gibt dock 
die Rontgenuntersucbung, bei der jedocb recbt grosse Anforde- 
rungen gestellt werden miissen. Gewiss ist das seitlicbe Bild fur 
alle ausgepragten Spondylolistbesen entsclieidend. Hier erkennt 
man die Verscbiebung am besten an der Kontur der beteiligten 
Wirbelkorper. Das Abgleiten ist ja das Kardinals^miptom des 
Krankenbildes. Meyerling bat fiir diesen Prozess ein Masstab 
aufgestellt. Er teilt die Sacrumbasis in vier gleich grosse Teile 
und nennt das Abgleiten im bintersten Vierteilsgebiet den ersten 
Grad usw. Beim vierten 100-prozentigen Grade ist der ganze Wir- 
bel liber die .Ivante des Promontoriums binausgegbtten. Es bat 
sicb berausgestellt, dass ein Abgleiten, das sicb bei einem alteren 
Kranken vollziebt, selten extrem bohe Werte erlangt. Mein ersfcer 
Eall wiirdo der vierten Klasse Meyerliegs entsprecben und der 
zweite Fall stebt auf der Grenze zwiscben dem 2. und 3. Grade. 
Fiir die wabre Spondylolisthesis ist aber nocb definitionsgeniass 
die Unterbrecbung in den Interartikularpartien des Wirbelbogens 
nacbzuweisen. Diese Linie lasst sicb oft leiclit erkennen. Sie ist 
von dorsal-kranial nacb ventral-kaudal geneigt und trennt den 
binteren Wirbelbogen inklusive Proc. art. inf. von der Bogen- 
wnrzel inkl. Proc. art. sup. und Proc. transv. Es gibt docb Falle, 
wo die Spaltbildung nicbt im Seitenbild hervortritt, und dann ist 
es notwendig, dass man Rontgenaufnabmen in anderen Projektio- 
nen zu Hilfe ziebt. In meinen beiden operierten Fallen kam der 
Spalt in der Seitenprojektion sebr scbon zum Vorscbein. Grosse 
Aufmerksamkeit hat man der Dicke und dem Zustand der Inter- 
vertebralscbeibe gescbenkt. In mehr entwickelten Fallen der Spon- 
dylolisthesis des untersten Wirbels hat sie sich oft uni ihre balbe 
Kobe verengert, in hochgradigen Fallen ist sie derniassen eng ge- 
worden, dass sich die Wirbel unmittelbar beriihren. In frischen 
Fallen sieht man in der Regel keine Verengerung, nicht einmal 
immer in den hochgradigen. Daraus gebt bervor, dass die Veran- 
derungen der Bandscheibe nicht immer primare Ersclieinungen 
sind, sondern im Verlauf des Krankbeitsprozesses aufkommen. 
Die Spondylosis deformans ist recbt gewobnlicb. Die Degenerie- 
rung der Intervertebralscbeibe fiihrt zeitweilig ligamentare Ver- 
kalkungen berbei, und die sich nacb vorn buchtende Interverte- 
bralscheibe scbiebt das vordere Ligament vor sicb, das dann durch 
Verbeinung ein Konsol unter dem gleitenden Wirbe bildet. 
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Was dann die Therapie bei der Spondyldlistliesis betrifft, bat 
man zwisclien konservativer oder aktiv chirurgisclier Beband- 
lungsmetbode zu wablen. Wahrend friiber die operativen Ein- 
griffe nur in vereinzelten ausgewabiten Fallen zur Anwendnng 
gelangten, baben sie spater immer mebr an Boden gewonncn. Bei 
einer Krankbeit init so ivecbselnden Symptomen nnd verscbiede- 
nen Entwicklungstufen muss sicb die Bebandlung selbstverstand- 
licb nacb der Art des Falls rickten. In friscbeii Fallen muss man 
womoglicb eine zeitlang eine abivartende Stellung einnebmen, uni 
die Einwirkung der Stabilisierungsprozesse zu ermitteln, die etiva 
vorgeben. Die Erfabrung bat namlicb gezeigt, dass die reparativen 
Prozesse in den Fallen, wo die Degenerierung der Intervertebral- 
scbeibe weit genug gekommen ist, zur vollstandigen oder fast 
vollstandigen Freibeit \oii Bescbwerden fiibren konnen. Biswei- 
len riibren die Bescbwerden gar nicbt von den Wirbelgleiten als 
solcben ber, sondern von gleicbzeitig erscbeincnden interverte- 
bralen Artbriten und Artbrosen in den kleinen Grclenken uud kon- 
nen spontan aufboren oder sind mit verbaltnismassig einfacken 
Mitteln zum Weicben zu bringen. Unter den konservativen Be- 
bandlungsmetboden nebmen wobl Rube — am baufigsten in Form 
von Bettlage — , Massage und physikabscbe Thcrapieformen die 
erste Stelle ein. Das Gipskorsett ist auch von vielen Seiten cmpfob- 
len worden, aber ein solcbes ist dem Kranken gesagt ausserst un- 
bequem und bescbwerlicb und ist ein Foltergerat, das man scbon 
langst batte abscbaffen sollen. 

Bevor operative Mittel gewabit werden bat man bie und da 
eine aktive Repositionsbebandlung erstrebt (Burns, Jenkins, 
Bueckhaedt). Obgleicb man die Metbode auf jugendlicbe Falle 
bescbrankt bat, bei denen der Gleitprozess relativ friscb und das 
Gewebe nocb nacbgiebig ist, sind die Ergebnisse unbedeutend ge- 
weseii (Friberg u. a.) Bis zu 24 kg sckwere Extensionsgewicbte 
warden ein paar Monate lang mit wenig Erfolg angewendet. Und 
auck in den wenigen Fallen, wo man bebauptet, positive Resultate 
erreicbt zu baben, ist eine spaterbin angescblossene stabilisierende 
Operation notwendig gewesen. 

Die operative Fixation der Lumbosakralgegend bat man auf 
zwei Wegen zu erreichen versucbt, sie sind: die bintere Racbi- 
fixation nacb Albee, Hibbs oder andere nocb kompliziertere Me- 
tkoden und der vordere, transabdominale Weg. Die letztere Vor- 
gangsweise, die zuerst Capeneb vorscblug, ist auf verscbiedene 
Art von Burns, Jenkins, Mercer, und Henschen ausgestaltet 
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worcleu. Burns iind Jenkins bolirfcen, naclidem sic zunachst per 
Inparatomiam die Vordcrflaclic des V. Lumbarwirbels und die 
obere Xante des Sacrums freigclegt batten, einen Kanal durch 
den ■\Virbcl, die Intervertcbralscbcibc und den obersten Wirbel- 
Ivorper dcs Sacrums und trieben in diesen cine der Tibia oder der 
Fibula cntnommcncn Knochcnspangc ein. Sie baben von guten 
Ergebnissen bericbtot. Um die Gefabr einer moglicben Eesorption 
vom u-icbtigstcn Teil der Spangc, seincm Intervertebralteil zu be- 
seitigen, selling Burns vor, dass vielleicbt ein ]\retallstift dem 
Knoebenspange vorzuzicben vdirc. Mercer bat zuerst cine Ver- 
fabrungsweise ausgcstaltet und ausgefubrt, die er MosaiJcplasdh 
nannte. Er mcisselte ein rccbteckiges Locb aus, das den unteren 
Band dcs V. Lumbahvirbels, die Intervertebralscbeibe und die 
vorderc Oberkante dcs Sacrum umfasste. In diese Hdhio passfce 
cr ein der Christa iloi entnommenes rccbteckiges Bcinstiick und 
befestigte cs durcb cine Sebraube, die in den oberen Toil des Sa- 
crums cingetrieben wurde. Dass diese bictboden niebt ganz ge- 
fabrlos sind, gebt daraus bervor, dass in dem einen von Mercers 
nacb seiner eigonon Metbode bebandcltcn Fiille der Tod durch 
Thrombose in den ivabrend der Operation ladicrten Mesenterial- 
gefassen crfolgte. Frtrerg bat die Metbode nocb mebr enveitert 
und cs versuebt, die Intervertebralscbeibe in deren ganzen Breite 
und nacb binten, so viel er cs wegen der Dura ivagte, zu beseiti- 
gen. Zur Verbindung benutzte aucb er Mctallstift. Die Vorteile 
der Metbode liegen ja auf der Hand; cine breite beinige Verbin- 
dung des uutersten Lendenirirbels mit der Oberfliicbe des Kreuz- 
bcins. Aber dass die Gefabr der Xomplikationen in bobem Grade 
ivacbst, sebeint offenbar. Friberg selbst sagt, dass die Metbode 
sicli niebt fiir iiltcre, beleibte Blenscben eignet. Die Metbode 
sebliess aucb die im Lendenteil weiter oben sitzenden Spondylo- 
listbesen aus. Keinesfalls konnen die transabdominalen Metboden 
zu Metboden der IVabl iverden. Sie erfordern unbedingt ein gros- 
seres Mass chirurgiseben Xonnens als die Operation nacb Albee 
und gleicbartigen Metboden. 

Wenn man die in der Literatur ersebeinenden Zeugnisse von 
operativer Bebandlung der Spond}dolistbesis betraebtet, ist ei- 
siebtbeb, dass die Kaebifixation nacb Albee die am me'sten an- 
gewandte ist und ebenso dass sie gute, bier und da ausgezeicbnete 
Ergebnisse zu zeitigen sebeint. Hein tbeoretiseb bat man gegen 
sie Einwande gemaebt und sie als unlogiscb bezeiebnet. Da nur 
der Wirbelkorper und der obere Teil des Bogens gleiten und da 
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der ALBEE-Spaii nur den aus seiner friilieren Lage nicht abge- 
glittenen Dornfortsatz mit den unteren und oberen Teilen der 
Wirbelsaule verbindefc, wie kann man, bat man gefragt, das Grlei- 
ten des Wirbelkorpers ziim Steben bringen? Die meistens gelunge- 
nen Operationsergebnisse lebnen docb diese Beanstandungen ab. 
Entscbeidend ist bier, wie Hellstrom sagt, die Fixation der 
Quervorsatze der oberbalb begenden Wirbel an das Sacrum. Wis- 
sen wir docb aus unseren Operationen wegen tuberlniloser Spon- 
d}ditis, dass ein durcb Tuberkulose vollig zermiirbter Wirbel 
durcb die bintere Eacbifixation aus seiner Rolle als tragendem 
Teil vollig ausgescbaltet wird. Bei der Spondylolisthesis bewirkt 
die Operation aus denselben Oriinden, dass die Krafte aufboren, 
die das Vorwartsgleiten des Wirbelkorpers veranlassen. Es ist mog- 
licb, dass die verbaltnismassig seltenen Falle, in denen das Gleiten 
vollstandig ist und der V. Lumbalwirbel gar Iceine Stiitze mebr 
von der Oberflacbe des Sacrum findet, den beabsicbtigten Efutzen 
von einer ALBEE-Operation nicbt immer baben Iconnen. 

, Eine gute Fixation des Tibiaspans im Sacrum zu leisten, ist 
einem Ungewaudten nicbt ganz leicbt, dazu ist eine lange Er- 
fabrung derartiger Operationen bei dor Spondylitis erforderlicb. 
Wenn man sicb genau an die Mittellinie bait, lasst sicb eine bin- 
langbcb tiefe Rinne im binteren Sacrum obne Komplikationen ge- 
■svinnen. Nur in den Fallen offener Spina bifida, wie in ineiuem 
ersten Fall, sind besondere Massnabmen notig. Icb macbte da die 
Beinxander der Spina bifida mobil und kniipfte sie in der Mttel- 
linie an den Tibiaspan an. Eine gute Beiubeilung erfolgte. In den 
Fallen, wo der Lumbosacralwinkel Scbwierigkeiten bereitet, soil 
man versucben, den Tibiaspan ein ivenig zu krummen, was nicbt 
allzu scbwer ist. Die Fixation beim Abgleiten im V. Lumbalwirbel 
soli nicbt nur den vierten AVirbel betreffen, sondern stets aucb den 
dritten. Es ist oft recbt vorteilbaft in die AATnkel und Ecken kleine, 
lose Beinspbtter um das Transplantat berum einzuscbieben, die bei 
der Ausmeisselung und der Ausgestaltung des Tibiaspans entstan- 
den sind. Man kann oft bei der RontgenkontroUe spater seben, wie 
viel kraftiger der Span geworden ist, er ist der Breite nacb gewis- 
sermassen gewacbsen und zur soliden Beinmasse geworden. 

Hier und dort bat man, sicb aucb anderer, den ALBEE’scben nab- 
verwandten Operationsmetboden, bedient. Langenskiold bat 
mindestens in einem Falle die GiBSON’scbe Modifikation angewen- 
det. Andere baben zwei Spane benutzt und nacb Henle operiert. 
Grossere Anwendung bat docb die HiBB’acbe Operationsmetbode 

11 — ^f547S7. Acta chir. Scandinao. Yol.XC’lII. 
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gefunden, werugstens in Amerika. Broreldt bekauptet gleicb gate 
Ergebnisse mit dieser wie mit der ALBEE-sehen gezeitigt zu ha- 
ben. Eeiberg sagt, wenn die ALBEE’sche Operation als theore- 
tiscb unlogiscb gelten konne, dies in nock kokerem Grade mit der 
HiBB^scken der EaU sei und er meint, dass die Spondylolysis durch 
den Eingriff gar nickt beeinflusst wird, es sei denn moglickerweise 
durck die Narben nack den Besckadigungen der "Weickteile. 

Die vorlaufig veroffeutlickten Statistiken sind meist sekr gering 
und beriicksicktigen nur einige Einzelfalle, Hibbs meldet doch 
sckon im Jakre 1937 23 nack seiner Metkode bekandelte Ealle, 
und zwar nut gnten Ergebnissen. Im Jakre 1940 mackt Burck- 
HARDT die hlitteilung, dass er von 63 in der ortkopadiscken An- 
stalt zu Ziirick beobackteten Fallen 29 Mai nack Albee mit gutem 
Erfolgt operiert kat und ist der Meinung, dass diese Operation die 
Metkode der Wakl sein soil. 

Indem Capener von dem Oedanken ausging, eine fixierende 
Operation solle auf das vordere, gleitende Fragment, also den 
AYirbelkorper mit Vorspriingen einzuwirken versucken, katte er, 
abgeseken von seinem Vorscklag zur transabdominalen Operation, 
der kier sckon oben besckrieben wurde, zu dem gleicken Zweck 
auck die Linien fiir eine Operation von kinten abgesteckt. Seine 
Idee kaben andere Ckirurgen auf versckiedene Art ausgestaltet. 
Campbell kat versuckt, mittels einer Spange von der Christa 
iliaca diese auf einer oder auf beiden Seiten mit den Querfort- 
satzen des 4. und 5. Lumbalwirbels fest zu verbinden, um damit 
eine Stabilisierung der vorderen Partien des Wirbels kervorzu- 
bringen. Kack Hellstrom’s Angabe fassen Salomon und Con- 
TiADks ikx Urteil iiber die Metkode in den Worten, dass die Teck- 
nik sckwer sei, die Operation langwierig, die Fixation sckleckt 
und das Kesultat zwaifelhaft. Lance und Aurousseau kaben eine 
analoge Metkode ausgearbeitet und angewendet. Salomon und 
CoNTiADES legen auf jeder Seite »paraepin6s<( einen 'weioken biegsa- 
men Knockenspan vom Elreuzbein axifwarts in die Binne zwischen 
Dorn- und Querfortsatzen des LendeuTvirbels. ]\Iathibu und De- 
MiRLEAU bokren ein Lock im ala ossis ilei, durck das ein Tibiaspan 
eingesetzt wird, der mit seinem nack innen zugespitzten Ende in 
den transversal gespalteten Querfortsatz eingefukrt "wird. 

Betreffend diese tkeoretisck erdackten, komplizierten und sckwer 
auszufiikrenden Metkoden kann man die oben angefukrte KritiL 
iiber Campbells Metkode wiederkolen. 

Auf die Mackbekandlung kat man allgemein grosses Gewickt 
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gelegt. In absolut nnbeweglicber Bettlage ist der Kranke oft 6— 
12 Wocben gebalten Avorden. Einige benutzeu das Gipsbett, an- 
dere legen den Operierten auf den Magen ]iin oder in die Kiicken- 
lage auf barter Matratze. Icli babe meine Patienten nicbt mebr als 
6 Wocben unbeAA’^eglicb gebalten, davon 3 Wocben auf dem Magen 
und 3 Wocben auf dem Riicken, danacb aber die Bettlage min- 
destens einen Monat lang verlangt. Nacb dem Aufsteben baben 
sie ein exakt begendes Lederniieder tragen niiissen. In den folgen- 
den Monaten muss nocb jeglicbe grossere kbrperlicbe Belastung 
vermieden AYerden, da dem operierten Wirbel nocb keine Belastung 
zugeniutet Averden darf. Nacb 6 — 8 Monaten baben sie zu ibren 
fruberen Bescbaftigungen zuruckkebren diirfen und sicb dann 
allmabbcb des Mieders abgeAvobnt. 

Als ScblussAvort mocbte icb sagen, dass Avir, obne einem scbablo- 
nenhaften Verfabren bei der Spondylobstbesis anbeimzufallen, in 
geigneten Fallen immer baufiger zur aktiA’-en cbirurgiscben Be- 
bandlung greifen sollen und als Hegel nacb' Albee operieren, 

Ziisammeiifassung. 

Verfasser bericbtet iiber zAvei Falle bocbgradiger, mit grossed 
Bescbwerden verbundener Spondylobstbesis, die nacb Albee mit 
ausgezeicbnetem Resultat operiert Avurden. In dem einen Falle 
Avar der V. LumbalAvirbel fast ganz abgegbtten, in dem anderen 
Avar der IV. Wirbel um die Halfte am fiinften voriiber verscboben 
Avorden. Verf. bericbtet iiber die landliiufigen Ansicbten iiber die 
Entstebung und die Symptome der Krankbeit und gibt eine kurze 
Ubersicbt der verscbiedenen Operationsmetboden, die in Frage 
kommen konnen, und empfieblt die AuAvendung einer immer 
baufiger aktiven cbirurgiscben Bebandlung nacb Albee. 

Summary. 

Tbe author describes two cases of severe spondylobstbesis ac- 
companied AAoth great pain Avbicb were operated with extremely 
good results according to Albee’s method. In one of tbe cases 
tbe fifth lumbar vertebra bad almost slipped right off and in 
tbe other tbe fourth vertebra bad slipped over half of tbe fifth. 
Tbe author mentions tbe general current opinion about tbe 
origin of tbe disease and its symptoms and gives a short resume 
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of tlie different operative methods which possibly could be em- 
ployed and recommends Albee’s method for the active surgical 
treatment which is more frequently being resorted to. 


B(5sum6. 

L’ auteur rapporte deux cas tres prononces de spondylolisthesis 
accompagnes de troubles graves, operes avec des resultats ex- 
cellents par la methode d’AnBEE. Dans Tun de ces cas, le ghsse- 
ment de la V:e lombaire etait a peu pres complet et dans I’autre 
la IVre lombaire etait dcplacec sur la moitie anterieure de la V:e. 
L’auteur expose les conceptions courantes de I’etiologie de la 
maladie et sa symptomatologie; il donne ensuite un court aper9u 
des diverses methodes d’operation qui entrent en ligne de compte 
et recommande Femploi plus frequent d’un traitement cliirurgical 
actif suivant Albee. 
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On Late Results of Operatiye Treatment for 
" Intervertebral Disc Prolapses in tlie 

Lumbar Region. 

Preliminary report 
by 

STEN FRIBERG, M. E. and CARL HIRSCH, M. E. 


Between 1934 and 1937 it was shown by Mixter and Baer, 
Mixter and Ayer, Love and Walsh that the majority of prolapses 
of the intervertebral discs occur in the lumbar region. They de- 
monstrated that immediate relief from the sciatic pain could be 
obtained by surgery, and initiated a period of intense interest in 
research and therapy. The operation on an intervertebral disc in the 
lumbar region is a great advance and on the whole the results 
reported are good (Love, Mixter and Barr, Briberg and others). 

Prolapses of the intervertebral disc should not be considered 
as an isolated phenomenon; generally it is undoubtedly associated 
with preexisting degenerative changes in the disc, as is shown 
by experimental investigations by one of us (Friberg 1941). 
More recently P. Magnu.s.son has made the same statement. 
In our experience these degenerative changes rather seldom 
develop into a prolapse, and disc degeneration without prolapse 
is much more common. On the otlier hand the prolapse may 
occur in a sound disc as an immediate result of trauma. When 
this happens, the trauma must be violent, such as fall from great 
heights, railway accidents etc. 

It can be stated that, irrespective of whether the prolapse is 
traumatic or pathological and whether the trauma is the sole 
factor or has acted as an ‘'exciting cause”, the removal of the 
prolapse is no more than a relief of the pressure on the nerve root; 
the pathological changes in the disc remain uninfluenced. The 
disc degeneration progresses, and as a consequence of this, a 
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certain risk cannot be excluded on the one hand of postoperative 
low back pains, on the other, and later on, of a pressure on 
the emerging nerve roots in the lowest spaces. With regard to 
this the authors have begun a continuous following-up examina- 
tion of the late results following on operations for intervertebral 
disc prolapses in the lumbar region. 

The entire material is up to now 550 cases. We have included 
only cases followed during more than 5 years. 

1939 — 1/11 1940 55 patients were operated, 44 of whom are 
examined up to 1/11 1945; 28 were male, 16 female patients. 
One patient died a year after the oj^cration from an intercurrent 
disease. 32 of the patients followed up have earned their livings 
as labourers. In 37 cases a prolapse was found. In 5 of the re- 
maining cases the operation could give an explanation of the symp- 
toms. The age at the time of operation has been: men lowest 
19, highest 49; women lowest 17, highest 60 years. 

The duration of the disease has been stated in 41 cases and was 
on the average 4 1/2 years. There are two reasons for this long 
time of 25raeopcrativo troubles: firstly, that during the first few 
years operations were made upon several patients from the time 
when operation for disc prolapse were not carried out in our 
clinic, and secondly, that operative indications were restricted 
during the first period. 

Earlier, sciatic joains were treated conservatively and many 
patients became free from symptoms and capable of work even 
then; Swedish reports on conservative treatment for sciatica 
show satisfactory results up to 80 % (Brahme, ]\Ial5Ieos). It 
must be supposed that among these 70 % there are some disc 
prolapses as well. Therefore, in the investigated material, with 
some few exceptions which had vdolent symptoms, no patient 
was operated upon unless he had been treated in advance conser- 
vatively and without success. This restrictive attitude has two 
disadvantages: the jiatients with pains resistent to the conserva- 
tive treatment suffer from their pains and are disabled for a longer 
time, and besides, there is a greater risk that the long standing 
pressure on the nem^e root will cause irremediable damage. 

Without reducing in principle the importance of applying 
the conservative treatment before surgical intervention is taken 
into consideration, however, with increased experience the dma- 
tion of the non-surgical treatment has diminished. At the time 
when the patients discussed in this paper were treated, the myelo- 
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grapliy was also of importance. This material dates from a period 
when we mainly used lipiodol at our clinic (iodized poppy 
seed oil). Considering the risks of adhesive meningitis, we used 
lipiodol almost as an ultimum refugium, in severe cases, when 
all conservative treatment had failed and in cases where we 
were almost certain to obtain a positive result by the myelography. 
In 37 of the 44 cases now followed up, the myelography has been 
made using lipiodol. In 32 cases the examination gave a positive 
result and in 28 of them a prolapse was found at the operation. 
In two of the other cases the operation could give a clear explana- 
tion of the myelographic finding (protruding disc). In the remain- 
ing two cases the exploration gave a negative result. Praeopera- 
tive roentgenological examination showed signs of degeneration of 
the disc in the form of affected and narrow space, marginal osteo- 
phytes and sclerose of the surfaces of the adjacent vertebral bodies. 

This restrictive attitude towards the use of myelography, 
necessary at that time (1939 — 40) because of the irritating effect 
of the Hpiodol, is not satisfactory. There is in our material a very 
good correspondence between myelographic and operative find- 
ing, but this is caused by the selection of the material, which 
consisted almost only of patients showing the classical picture. 
It is to be presumed that during this period a fair amount of 
prolapses were not revealed because no myelography was carried 
out. Basing themselves on the experience of the last few years, 
the authors consider a more extensive use of myelography as 
advisable. They do not consider a case of longstanding severe 
lumbago or sciatica as fully investigated without myelography. 
It is true that in many cases we get an accurate diagnosis by the 
clinical findings without myelography. But on the other hand, 
in many cases we cannot exclude a prolapse only by clinical 
examination. Therefore, since we started using myelography by 
abrodil 5 cc. in 20 % solution combined with spinal anaesthesia 
as a routine method, every patient showing symptoms of sciatica 
and long-standing signs of unstable low back is subjected to 
myelography. In all the cases the operation was performed 
under general anaesthesia in prone position. 

In the first 16 cases the operation was performed by laminectomy 
of the two vertebras bordering on the disc affected. In 19 cases 
subtotal laminectomy of one vertebra was performed. When a 
prolapse was not found a resection of the intervertebral joints in 
order to explore the intervertebral foramen was never performed. 
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The operative technique has undergone modifications. From 1941 
the operation has been performed under local anaisthesia with V y 
novocain and adrenalin, during the work with dura and roots compl?- 
ted with spinal anaesthesia, 2 cc. 5 % novocain injected directly after 
removal of the ligamentum flavum or part of it; During the lak four 
years, general anaesthesia has been administered only in some 'very 
rare cases and at the explicit request of the patient. With increased 
experience the amount of bone removed has decreased. From the sub- 
total laminectomy we passed to hemilaminectomy combined with 
resection of the spinal process. Nowadai^s the routine method is a 
partial hemilaminectomy: the spinal process is not resected, the muscles 
on the other side of the medium line are nor reflected, and the prolapse 
is taken out by a hole of the size of a fingertip in the arch above the 
intervertebral space. This procedure supposes a safe diagnosis, the 
technique is more difficult and the duration of the operation longer. 
On the other hand, it affords a sort of insurance for the future: if the 
low back pain should be severe after the operation, the possibilities 
of a fusion are greater if the spinal processes and arches are left. 

In two cases the intervertebral joint on one side was opened 
and some parts of one facet removed. In 12 cases transdural 
exstirpation was performed. The use of the transdural method 
in so many cases is evidently due to a lack of routine, and during 
the last few years, this method has been used very seldom. The 
lipiodol was removed in all the cases. 

1 prolapse was situated in the third space, 15 in the fourth 
and 21 in the fifth. 

The time of convalescence was, in the prolapse cases from 3 
weeks up to 1 year, in the other cases from 3 months up to 2 
years. For 22 of the patients the convalescence lasted 2 — 3 months. 
For the whole material, it took on average 4.25 months before 
they could return to work. 

The time of postoperative observation is at least 60 months, 
at most 78 months. 

42 patients consider themselves as capable of work. 32 have 
returned to their former profession, in 22 cases as labourers. 
10 patients, 7 prolapses and 3 explorations, have changed their 
profession. The two patients who have not returned to any vork 
complain 'of low back'pains; one was a prolapse, the other a disc 

degeneration whithout prolapse. 

■ Out of the 37 patients where prolapse had been stated, 31 83.8 

% are free from sciatic pains. Out of the 7 explorations where no 
prolapse had been stated, 2 were free from sciatic pains. 26 pro 
lapse patients =70 % and tw'o of the ' explorations affirm that 
they are altogether free from low back pains. 
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’ Lasegue was at tlie postoperative examination negative in 
35 =79.5 %, and 28 = 65 % showed a cHnically normal mo- 
bility of the lumbar regions of the baek. A regression of the non- 
reflexiveness of the achilles observed before the operation could 
not be demonstrated in any of the cases related, and a regression 
of diminished sensibility could be demonstrated in 14 cases out 
of 33. To a certain extent this is to be attributed to the long 
postoperative duration of the pains. In this matter there seems 
to be no agreement with the more recent material of our clinic. 
At the postoperative examination, the roentgenological symp- 
toms of disc degeneration mentioned above were stated in 37 
cases, whereas they had been shown before the operation in 14 
cases. Very interesting are in this matter the 7 cases where the 
roentgenological examination shoAved no anatomical signs what- 
ever of disc degeneration. In three of these cases there was un- 
doubtedly a disc prolapse. In the two others there were macro- 
scopical symptoms of disc degeneration, and in these two an 
incision in the annulus Avas performed in order to exclude a con- 
cealed prolapse. The microscopical examination of these tAvo 
cases shoAved pronounced degeneratiA’-e alterations (“cartilaginous 
tissue only containing a very small number of living cells. The 
intercellular substance is in a state of complete alteration. — 
Cartilage slioAving pronounced regressiAm alterations”, Tredrik 
Wahlgren). Thus, there are 5 cases which shoAved indubitable 
alterations of the disc at the time of the operation and AAdiich 
5 — 6 years later do not still sIioaa* the symptoms of degeneration 
mentioned above. 

This shoAA^s furthermore hoAv sloAAdy the degenerative altera- 
tions of the disc can take place, and also that a roentgenological 
examination is not alAA^ays decisiAm. The inAmstigations of F. 
Knutsson now make it possible in a greater extent to state by 
the radiological method instability and abnormal mobility, and 
thus also to give an earlier diagnosis of a lumbar disc degeneration. 

These observations on the remarkable sloAvness of the develop- 
ment of disc degeneration affords a certain security concerning 
one detail of the operation. For, during the operation the firm^ 
elastic and Avell marked resistance under neiAm root and dura 
that is so characteristic for the prolapse, cannot be stated in all 
the cases, but only an increased jirominence of annulus. The ope- 
rator therefore often doubts Avhether there is a concealed prolapse 
at hand or not. If no incision is made in the aimulus, there is the . 
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Summary. 

Postoperative exainination of tlie results lias been performed, 
after a lapse of at least 5 years, in 44 cases operated on jPor lumbar 
disc prolapse. In 37 cases prolapses were found, in 5 disc degenera- 
tion; in 2 cases tbe findings were negative. 42 = 95.4 % are cap- 
able of work, 32 in tbeir old profession, whicb in 22 cases has 
been physical labour. 10 patients have changed their profession. 
Out of 37 patients with positive prolapse findings, 31 ~ 83.8 % 
were free from sciatic pains. 

In 5 cases where pathological alterations of the disc could be 
stated with certainty at the time of the operation, no signs of 
disc degeneration could be demonstrated at the postoperative 
roentgenological examination. This shows the remarkable re- 
sistance of the intervertebral disc, and also that a roentgenolog- 
ical examination is not always decisive when judging the state 
of the lumbar discs. 

In no case fusion was undertaken in connection with the pro- 
lapse exstirpation. The patients declare that the state of their 
backs underwent a successive amelioration during the first 1 — 3 
years after the operation. The authors do not advise combined 
operation as being not necessary and recommend the performing 
of fusion in a second seance in the cases where low back pain 
symptoms do not cease. 

Zusamraeiif.issuug. 

Nachuntersuehung der Ergebnisse nach mindesteus 5 .Jahren 
bei 44 Eallen, die wegen lumbaler Zwischenwirbelscheibenpro- 
lapse operiert waren. In 37 Fallen Prolapse, in 5 Zwischenwirbel- 
scheibendegeneration, in 2 negativer Befund. 42 =95.4 % siiid 
arbeitsfahig, 32 in ihrer friilieren Arbeit, die in 22 Fallen Korper- 
arbeit war. 10 Patienten haben den Beruf gewechselt. Von 37 
Patienten mit positivem Prolapsbefund waren 31 =83.8 % von 
ihren Ischiasschmerzen befreit. 

Bei 5 Fallen, die zur Zeit der Operation sichere pathoiogische 
Veranderungen der Zwischenwirbelscheibe aufwieseii, komiten bei 
der Nachuntcrsucliung keine rontgenologischen Auzeichen eiuer 
Zwischonwirbelscheibendegeneration nachgewiesen werden. Dies 
veranschaulicht die bedeutende Eesistenz der Inter vertebral- 
scheibe, und zeigt, dass eine rontgenologische Untersuchung fur 
die Beurteilung des Zustandcs der lumbalen Zwischenwirbel- 
scheiben nicht immer massgebend sein kami. 
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Bei keinem einzigen Balle 'Avurde ge]egentlic}i der Exstirpation 
des Prolapses cine Pusion vorgenominen. Die Pat.ienten geben an 
dass der Ztistaud ilires Piickens sicli in den ersten 1—3 Jabien 
nacli der Operation nacb und nacii besserte. Verff. balten di^ 
kombinierfee Operation nickt fur notwendig nncl empfeWen eine 
in eiuer zneiten Sitzung vorgenommene Fusion in denjenigen 
Fallen, wo die Kilckensyinptome niciit zuriickgeben. 


R6smn6. 

Examens de controle, apres an nioins 5 aus, des resultats ob- 
tenns dans 44 cas operes de prolapsus discal lonibaire. Chez 37 il 
s agissait, de prolapsus, cliez 5 de degenerescence du disgue, et 
deux fois on ne trouva rien. 42 d'entre eux (=95.4 %) sont 
capDables de travailler, dont 32 ont repris leurs anciennes occupa- 
tions qui 22 fois etaient un metier mauuel. 10 malades ont change 
de profession. Sur 37 sujets ou la constatation du prolapsus fut 
positive, 31, soit S3.S %, sont debarrasses de leurs douleurs de 
sciatique. 

Dans 5 cas qui, lors de Poperation, avaient des alterations 
patliologiques certaines an niveau du disque, Fexamen ultdrieur 
ne permit de constater aucun signe radiologique de degenere- 
scence discale. Cela montre la remarquable resistance du disque 
intervertebral, et fait voir qu'un exameu radiologique n’est pas 
toujours pn’obant pour jirger de i’etat des disques lonibaires. 

Dans aucun des cas on ne juatique une operation de fusion 
osseuse a I’occasion de Fextirpation dxi prolapsus. Les malades 
indiquent que Fetat de lent dos s est aiueliore progressivemeut 
pendant les premieres 1 — 3 annees a^mes 1 operation. Les auteurs 
nC considerent pas Foperation combinee comme uecessaire et 
recommandent de fusiouner les rmrtebres dans un second temps 
operatoire, cela dans les cas ou les symp tomes du cote du dos ne 
voudraient pas ceder. 

Bibliography. 

Brailme, L.: Acta med. scand. 1942: 110; 1. Deerv, E.: 

Gvn. Obst. 1943: 77: 79. — Ebiberg, S.; Acta chir. scand. 1941. 
Suppl. 64. — Ghorjiley, E. K., Love, J. G. and Young, H. H.: 
J. A. M. A. 1942: 120: 1171. — Knutsson, F.; Acta radiol. 1J44. 
25: 593. ~ Love, J. G. & Walsh, M. N.; Surg. Gyn. Obst. 194o: 
77; 497. — Magnusson, P. B.: Amex. J. Surg. 1945: 107: 228. — 
O’CoNNEL, J. E. A.: Blit. J. Surg. 1942 — 43: 30; 315. 



From the Orthopaedic Hospital of the Invalid Foundation, Helsingfors. 
(Chief: Professor F'. LAt?6ENSKI0LI>.) 


On the Deformities of the Spine in Multiple 
JSfeurofibroniatosis (von Dechlinghaiisen). 

By 

LARS HAGELSTAM. 


Since v. Recklinghausen (1882) had demonstrated that both 
the multiple soft cutaneous fibromata and the multiple neimomata 
have a common origin, the connective tissue of the nerves, his 
name is connected with the disease we call multiple neurofibroma- 
tosis. 

The disease is not so often met with. From the King County 
Hospital, Seattle, D. Teueblood (1940) reports that of 132,000 
patients there were 11 under the diagnosis neurofibromatosis. As 
the disease is so rare, an account of a case of bad deformity of 
the spine in neurofibromatosis may be of interest. A collocation 
of the reports found in the literature of these unusual deformities 
has also seemed indicated. 

The multiple neurofibromatosis is in short characterized by the 
formation of tumours in skin and nerves; as the third of the so 
called cardinal symftoms abnormal pigmentations arise. The cu- 
taneous tumours are soft fibromata of var}dng number and size, 
irregularly distributed over the surface of the body. The nerve 
tumours develop anywhere on spinal, cranial or sympathetic ner- 
ves, and may consequently give indefinitely varying clinical pic- 
tures. Especially deforming are the so called plexiform neuromata, 
the racemose neuromata and the neuromatous elephantiasis forms, 
the last are often congenital. The figmentations are often described 
as naevi, by others ‘‘cafe au lait” coloured, oval, sharply outlined, 
patches are mentioned as particularly characteristic of the disease.- 
Usually the symptoms from the skin appear first, while the nerve 
tumours may develop in a later stage. 
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A great number of so called secondary symptoms have been de- 
scribed in connection with the disease. I shall later return to the 
sl-elelal chanyes seen in neurofibromatosis. The mental disturbances 
often mentioned in the literature were by G. Heuyer and L. 
ViDART (1940) demonstrated usually to be various degrees of 
oligoirhrenia or psychopathia. A rather intimate connection be- 
tween the disease and tlie endocrine glands is generally stressed 
and appears most clearly from the fact that the disease in women 
usually is rapidly exacerbated during pregnancy. J. C. Sharpe 
and R. H. Young (1936 and 1937) as well as Truhinsholz, J. 
Louyot and J. Bichon (1935) have paid special attention to the 
influence of pregnancy on the neurofibromata. Persons suffering 
from the disease are often dwarfed. Congenital abnormalities are 
usual in these patients and are also numbered among the second- 
ary symptoms of the disease. 

Incomplete forms, so called “formes frustes”, are much more 
frequent than what one would believe, which, for instance, is 
pointed out by F. Harbitz (1916). The pigmentations of the shin 
are often the only manifestations of the disease, of which the 
classical form may develop later in the same patient. Lastingly 
incomplete forms are also usual in families where fully developed 
cases of neurofibromatosis arc found. 

In neurofibromatosis the symptoms develop slowly, often 
through decenuia. Periods during which the disease is rapidly 
exacerbated alternate vdth long periods of standstill. Usually 
the patients die in advanced age with, and not from, their disease, 
F. Harbitz (1909). — Malignant, sarcomatous degeneration of 
neurofibromatosis is stated to appear in 12 — 16 % of the cases. 

That the multiple neurofibromatosis is a congenital, hereditary 
disease, often appearing in the same family, has long been 
known. 

A dominant heredity was proved by S. A. Preiser and C. B. Da- 
venport (1918). A. Peyron, N. Koboziefp and L. Zi>imer_ (1937) 
considered that they could distinguish three genetically different 
forms of the disease, a monomeric dominant form, a monomeric re- 
cessive form and a dimeric form, in which one factor is dominant 
the other has a modifying or restricting influence. The don^ant he- 
redity of the disease is also stressed by F. Harbitz (1942). He thinks 
it possible that the hereditary principle contains two hereditary factors 
in the form of alleles or allelomorphs, of which one causes pigment 
anomalies, the other the complete picture with tumours and pigmenta- 
tions. 
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The histological changes in multiple neurofibromatosis are very 
variable as to location, distribution and structure. 

According to the prevailing opinion the tumours originate froin the 
Schwann’s cells, and would consequently be of ectodermal origin, 
J. Verooav (1910), G. Herxheimer and W. Eoth (1914), N. Antoni 
(1920). The researches of M, Bielschowsky also confirm this view. 
W. Penfield (1931) points out that the presence of nerve fibres in 
V. Recklinghausen’s neurofibromata clearly shows that they are 
neurofibromata and not perineural fibroblastomata. The presence of 
typical connective tissue elements in the tumours has nevertheless 
been observed and raised the question of their eventual endo- or peri- 
neurial origin, P. Harbitz (1909). Because of the often disseminated 
appearance of fibromatous-gliomatous processes in both the j)eripheral 
and the central nerA'^ous system in neurofibromatosis, W. Penfield 
and A. W. Young (1930) suppose the presence of a stimulus of un- 
known nature that causes h 3 q)erplastic changes in the cells and sec- 
ondarily leads to the formation of tumours. W. Krucke has in a treatise 
from 1942 gone much farther on the same lines. To him the essential 
of the disease is a degeneration of the nerve fibres arising from an un- 
known hereditary cause. A beginning degeneration starts at once a 
proliferation of the Schwann’s cells, but also an edema or a serous 
inflammation, which in its turn causes a regenerative proliferation of 
the connective tissue element of the nerves. Krucke does not consider 
the conception of the neurofibromatosis as a blastomatous process to 
be tenable any more. 

The character of the multiple neurofibromatosis being an often 
congenital or in earliest childhood appearing disease of clearly 
hereditary nature, the primary multiphcity of the tumours and 
the not uncommon combination with congenital anomalies gave 
already in the beginning of the 20th century rise to the deno- 
mination “an anomaly in the broadest sense of the word”. 

The ontogenetically dystrophic character of the disease is pointed 
out by PI. Starck (1928), who also draws parallels between "Dystro- 
phia ontogenetica Recklinghausen”, Dystrophia pigmentosa Leschke 
(endocrine disturbances Avith pigment anomalies) and Laurence-Moon- 
Biedle’s disease (endocrine dystrophies, in the first place dystrophia 
adiposo-genitalis, and retinitis pigmentosa). 

The simultaneous development, often occurring in several mem- 
bers of the same family, of different forms of tumours in neuro- 
fibromatosis has been treated of by several authors. Already C. 
Adrian (1901) found the combination of neurofibromatosis Avith 
hemangiomata and lymphangiomata often mentioned in the 
literature. K. Harbitz (1942) has devoted special attention to 
these questions proceeding from an observation of neurofibroma- 
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tosis passing into gliomatosis, si^indle-cell sarcoma and hem- 
angiosarcoma ill the same family. 

The coiiiiGction liotwccii neurofibromatosis and gliomatous proces- 
ses m the central nervous system lias with full evidence been proved 
b} different autliors. F. Hakbitz (1938) points out the correlation be- 
tu ceil neurofibromatosis and other dysplastic conditions bordering on 
tissue anonialy: gliomatosis, e. g. in the spinal cord with syringomye- 
lia, real gliomata, ependymal tumours and meningeomata or endo- 
theliomata in the dura mater, which tumours not so seldom appear 
simultaneously. In 1912 F. Harbitz pursues this thought, also referring 
to other authors. According to liim, the multiple neurofibromatosis 
ought to be assumed to stand in connection with a series of tumorous 
formations or anomalies in the nervous system on a hereditary basis, 
as for instaud the tuberous brain sclerosis and hemangiomatosis, c. g. 
in Hipjiers and Lindaii’s syndromes. W. Krucice (1942) submits the 
appertaining questions to a close examination. He reports that M. 
BiELSCirowSKY has showed the anatomical connection between neuro- 
fibromatosis and the familiar hjqiertrophic neuropath 3 ^ Bielschowsky 
liad put the question whether all the “dystrophic” forms of the heredo- 
degenerative nerve diseases that develop with changes in the peripheral 
nervous system were not in close coimection vdth each other. To them 
he refers Charcot-iMarie’s neuropathic muscular atrophj' and Werdnig- 
Hoffmanu’s myatoiiia congenita. These two diseases had by Jendrassik 
been placed into one group together with the hypertrophic neuropathy. 
The connection between neuropathic muscular atrophy and neurofibrom- 
atosis had been denioustratcd by Bette, and Bielschowsky had grossly 
schematically as links in a chain mentioned cerebellar atrophy, Fried- 
reich’s disease, hypertrophic ncurojiathy and myopatliies. Krucke for 
his part places the follovdng diseases as links in a chain; cerebellar 
and pons atrophy, Friedreich’s disease, neuropathic muscular atrophy, 
hyyiertrophic neurojiathy and neurofibromatosis. 

The undoubtedly existing connection between the neurofi- 
bromatosis and the abnormal pigmentations regularly appearing 
together with the disease has been difficult to explain. 

In the works of Soldan (1899), H. Burkle-de la Camp (1931) 
and B. JIassox (1926 and 1931) we find a, as it seems, plausible ex- 
planation. SoLDAX found that jiigmental naevi in most cases are the 
first discernible sign of a fibromatous process in the connective tissue 
of the sensory cutaneous nerves, and explained the often observed de- 
velopment of soft fibromata out of pigmental spots as a continuation 
of the fibromatosis observed in the naevi. Massox observed that the 
characteristic of the naevi as of the neurofibromata in the nerve trunks 
is the Schwann’s syncytium, but verifies otherwise Soldax s obprva- 
tion that the moles are formed through an abnormal proliferation ot 
the end ramifications of the sensory nerves. Burkle-ue la Camp col- 
lected in Lexer’s clinic a large material of pigmental naevi and on- 
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taneous fibromata in Eecklingbausen-patients as well as in healthy 
persons. In all cases he found changes identical with those he could 
observe in typical cutaneous neurofibromata. 

The consequence of these observations may be very far- 
reaching, considering the existence of some forms of pigmental 
naevi or small, more or less pigmented, cntaneons fibromata in 
nearly all people. One is reminded of what ISF. Jonesco-Sisesti 
and G. Stroesco pointed out at the international neurological 
congress in Copenhagen 1939, namely, that the multiformity of 
the hereditary family diseases of the nervous system must be 
ascribed to the fact that they genetically spring from a whole 
group of factors, a more or less close fusion of chromomeres. To- 
gether with the genetic factor there w’ould be a dominant factor, 
which sometimes appears and in playing the role of a catalyzator 
makes it possible for the disease to arise. 


Skeletal Changes in Neurofibromatosis. 

The multiple neurofibromatosis is often associated with strange 
changes in the skeleton, which are difficult to explain. 

Deformities of the spine: scolioses, kyphoscolioses and Icyphoses 
are undoubtedly the most usual changes, these, my main theme, 
will be treated later on in detail. 

Neurofibromata that grow expansively close to the surface of 
the bone are the cause of pressure atrophy with erosion of the hone, 

C. Adrian (1901) already found the description of such cases. B. 
Brooks and E. P. Lehman (1924) demonstrate that these changes 
can be seen as a slight irregularity in the periosteal or cortical out- 
line or structure, or as big tumours on the surface of the bone or as 
embedded cystiform cavities in the bone. The X-ray findings then cor- 
respond to the picture of a bone cyst. These formations are neuro- 
fibromata springing from periosteal nerves, they are covered by a 
peripheral osseous growth, which Brooks and Lehman could de- 
monstrate by microscopic examination. 0. Pellegrini (1933) saw 
decalcification and cystic changes in the metaphyses of the lower 
extremities disappear after 5 years’ roentgenological observation, and 
does consequently not embrace Brooks’ and Lehman’s explanations. 
An atrophy of the neurofibroma, which sometimes is observed in the 
skin, might be the explanation of the phenomenon observed by Pelle- 
grini. 

An augmented growth of long hones, usually of an entire extrem- 
ity has been observed in neurofibromatosis. As a rule such an ab- 

12 — ^54787. Acta cliir. Scandinav. Vol.XGlIl. 
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normal growth in length is associated with a neuromatous ele- 
phantiasis, or with a strong local neuromatous proliferation in the 
same extremity. 

Such cases have been published by e. g. B. Brooks and E. P. Leh- 
man (1924) and E. Ndrgaard (1937). The skeletal parts that show 
abnormal growth are often more gracile and show on the roentgenogram 
a thinner corticalis than the corresponding bones on the health}’- side. 
— If the epiphysis is destroyed by ingrowing neurofibromatous proli- 
ferations the growth may be arrested and an abnormally short extremity 
be the result, B. Brooks and E. P. Lehman (1924). 

Changes in the skull and the facial bones are not unusual. A. 
WiNCKELBAUEE (1927) and T. Eosendal (1938) have studied 
them more closely. 

The gravest changes, great deformities in the cranium, often exist 
under racemose neuromata or local elephantiasis-formations in the skin 
of the temporal region and on the eyelids. An asymmetrical develop- 
ment of the skull and the facial bones does also occur, further an aug- 
mented or diminished thickness and calcium amount in the cranial 
bones is seen. On the base of the skull, pressure atrophy occurs, caused 
by intracranial neurofibromata, T. Eosendal (1938); pictures that 
can be ascribed to a heightened intracranial pressure have also been 
observed, A. Winckelbauer (1927). 

The described changes can be referred to the two earlier groups, 
pressure atrophy and growth anomaly, with the exception though 
of the defects in the temporal region in racemose neuroma, 
their character of pressure atrophies being very dubious. 

Especially in the older hterature skeletal changes are described, 
that are referred to an osteomalacic softening of the hone-substance, 
a condition that by Hoisnard (1898) is called “Cachexie osseuse”. 
It is in the first place in the spine and in the pelvis that these 
osteomalacic pictures have been observed. The pelvis has in some 
cases a typically osteomalacic form with beak-hke, outdrawn 
pubic bones and with the lateral parts compressed by the weight 
of the body. Such cases are described by C. Konigsdore (1889), 
DU Mesnil (1891) and E. Kolepke (1911). 

So called congenital pseudo-arthroses are also said to occur in 
neurofibromatosis; the question has been studied by Ducroquet 
and CoTTARD (1939). In addition typical congenital deformities 
like absence of fibula, luxation of the hip and others have been 
described in connection with the disease. 

The attempts to explain the skeletal changes in neurofibroma- 
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tosis that have been briefly described above are unfortunately 
based more on, more or less, theoretical speculations than on ob- 
served facts. Exceptions are Brooks’ and Lehman’s subperiosteal 
“bone cysts” and the observations of an evident pressure erosion 
caused by the expansive growth of the tumours, which are an- 
atomically verified. 

The said authors wanted further to explain all other skeletal changes 
so, that the bone becomes involved in the development of neurofibrom- 
atous tissue. If the diaphysis becomes involved into the tumorous 
growth the bone would become more porous and plastic, especially if 
hypertrophical changes in the lymphatic apparatus are associated with 
the neurofibromatosis, and the result would be a growth in length 
distributed all over the bone, instead of limited to the epiphyses. E. 
Stahnke (1922) thought that the skeletal changes were likely to con- 
firm the prevailing conception of the neurofibromatosis as an “anomaly 
in the broadest sense”. He interpreted the abnormal local growth as 
a dystrophy and the cranial deformities observed by him as congenital, 
which in its turn is denied by A. Winckelbauer (1927), who tended to 
attribute the cranial changes to an augmented intracranial pressure, 
A. Stalmann (1933) expresses as his opinion that the skeletal changes 
develop on the basis of "a disposition of vegetative-dystrophic charac- 
ter in connection with the neurofibromatosis”. Aslateasl94-2E. Mon- 
ZARDO maintained that the skeletal changes were caused by an endocrine 
disturbance. W. HRticKE (1942) had the opportunity of examining 
the bone changes in'a case of neuropathic muscular atrophy and found 
the changes corresponded to the picture M. B. Schmidt had charac- 
terized as “neurotic atrophy”. He points out that the bone changes 
in neuropathic muscular atrophy, Friedreich’s disease and neurofibrom- 
atosis clinically show comprehensive conformity, and that they depend 
on a direct trophic influence, that they undoubtedly are caused by the 
lesion of the nerves. S. Haraldson (1945) does further point out that 
the skeletal changes are either primary, i. e. as the other symptoms, 
caused by the germinal lesion, or secondary to the development of the 
neurofibromata. 

There are very few histological researches to support these theories. 
It has already been said that Brooks’ and Lehman’s subperiosteal 
fibroma formation has been microscopically verified. A similar dis- 
covery is mentioned by F. P. Weber and J. E. Pbrdrau (1930) in 
a case where the tibia was slender and crooked with tumour like swell- 
ings, which turned out to be neurofibromata. An osteomalacic picture 
was seen by E. P. Gould (1917/18), he speaks about osteoid tissue 
and decalcification. According to L. Michaelis (1930) Pick, in whose 
institute Gould made his examinations, is said to have made objec- 
tions to Gould’s explanation. As no enostotic changes were found, he 
did not consider it to be osteomalacia, but rather a, so far, unknown 
bone disease. L. Morasca (1939) saw atrophy of the bone trabeculae 
with an enlargement of the marrow cavity without the presence of 
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osteoc asts J. Heine (1927) exainined microscopically the edge of a 
cranial defect. Near the edge he found trabeculae showing Joss^f 
calcium the trabeculae were penetrated by Haversian canals and 
perforating vessels. A clear formation of lamellar strata was observed, 
iiie outlines of the bone trabeculae were notchy because of deep 
resorption lacunae filled by osteoid bone tissue. Heine’s microscopical 
findings 111 a vertebra will be reported in the following. Other his- 
tological examinations of .skeletal deformities in neurofibroma-patients 
have probably not been published. 


Deformities of the Spine in Neurofibromatosis. 

In studying the question of spinal deformities in neurofibroma- 
tosis one finds a considerable number of casuistic reports in the 
literature, a summary of wliat these observations have revealed 
has not been done. 

In the literature at my disposal I have found the description 
of 105 cases of spinal deformity in neurofibromatosis. In 11 cases 
(Stalmann’s cases 4, 8, 12, 20, 23, 27 and 31, and the cases 3, 
4, 5 and 6 of Grenet’s and his coworkers’) it has been the ques- 
tion of doubtful “formes frustes”, these have not been included 
in the summary, which is based on the remaining 94 certain cases. 
Of these 74 have been studied in the original and 20 in abstracts. 

Frequenaj. As already has been mentioned deformity of the 
spine is stated to be the most usual of the skeletal changes in 
neurofibromatosis. C. Adrian (1903) found in the literature re- 
ports of spinal deformity in 31 of 447 cases of neurofibromatosis 
(circ. 7 %). Among 35 cases of neurofibromatosis observed at an 
orthopaedic department A. Stalmann (1933) found deformity of 
the spine in 15 cases (circ. 43 %). Of Stalmann’s 15 cases the 
diagnosis is very uncertain in 7 cases, see above, why the per- 
centage probably will sink to circ. 23. One gets also the impres- 
sion that among Stalmann’s cases are several in which the de- 
formities are caused by rachitis or hunger osteopathy. His ma- 
terial is collected in Germany during several years following the 
Great AVar and published in 1933. R. S. Weiss (1921) quotes a 
saying of Dr. Engman’s, who had seen a “lateral curvature of 
the spine” in all cases of neurofibromatosis observed by him. 
Since AA^eiss’ attention had been roused, he found scoliosis in all 
the 15 neurofibromatosis-patients he afterwards had the oppor- 
tunity to examine. 
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Secondary scolioses, wliicli liavp been caused by otlier deformities 
have occurred in 17 cases. In 6 cases (Brooks’ & Lehman’s case 2, 
6 and 7, Dechaume’s case 1, Palmstieena’s case, Norgaabd’s 
case 1) the scoliosis was due to an asymmetric growth of the lower 
extremities. In Cbouzon, Bouttier & MATmEo’s case the scoli- 
osis was secondary to an amputation of one leg and in Prem- 
mert’s case and Stalmann’s cases 2, 6 and 35 to pseudo-arthroses 
in the lower extremities. Spontaneous fractures and arthropathies 
in one leg caused the scoliosis in Armelin’s case 1, pelvis-asym- 
metry in Lehman’s case and changes in hip, Icnee and tibia in 
Moeasca’s case. Polyarthritis with ankyloses and contractures 
is specified as the cause of the secondary scoliosis in Hektoen & 
Preble’s case. The weight of a voluminous tumour had probably 
in Antelme’s case occasioned the scoliosis, and lastly, the cause 
of a secondary scoliosis in Kobner’s case was the asymmetric 
development of the arms. These secondary scolioses are of no 
great interest, and consequently I confine myself to mentioning 
them before passing to the analysis of the primary deformities. 

Primary deformities of the sfine. Under the 
heading primary deformities of the spine I have here from the 
literature grouped all the 77 cases in Avhich the spinal deformit}’ 
ought to be considered one way or another the direct result of 
the neurofibromatosis. 

The age of the fatieni at the occurrence of the deformity is stated 
in 32 cases. Within the group 0 — 9 years fall 13 cases, of which 
2 are said to be caused by trauma, in the group 10 — 19 years 
14 cases, 20 — 29 years 3 cases of which one after trauma. In 2 
cases the deformity arises later, in the one at the age of 40, in 
the other at the age of 42 in a woman after childbirth. 

The age of the fatient at the time of observation is stated in 71 
cases. The number of cases within the different age-groups is the 
following: 0—9 years 4, 10—19 years 18, 20—29 years 13, 30—39 
years 13, 40 — 49 years 15, 50 — 59 years 3, 60 — 69 years 4 and 
70 — 79 years 1. 

From the first series it is evident that the deformity usually 
arises in childhood or youth. That a great number of cases accord- 
ing to the second series have been observed at the age when spinal 
deformities usually begin to appear does not alter this fact. No 
evidence of a connection between the beginning of puberty and 
the occurrence of the spinal deformity can be found. In 10 cases 
only the deformity is said to have arisen at the age of 12—18 years. 
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The sex is mentioned in 69 cases, of these 44 are men and 25 
women, which corresponds to a percentage of 64 for men and 
36 for wornem C. Adrian (1903) found among 447 cases of neuro- 
fibromatosis in the literature 65 % men and 35 % women. Sex 
IS consequently of no importance to the genesis of deformities of 
the spine in neurofibromatosis-patients, 

^ Detailed descriptions of the naiute of the spinal deformity are 
given in 69 cases. Of these 24 are described as scolioses, 33 as 
kyphoscolioses and 12 as kyphoses. 

Of the 24 scolioses an incomplete description is given in If 
cases, among these the scoliosis is termed slight in 11 and bad 
in 3 cases. — A dorsal scoliosis is mentioned 6 times. Among these 
we find scoliosis with convexity to left in 3 cases and scoliosis 
with convexity to right also in 3 cases. Case 2 of Grenet’s and 
coworkers’ is unique. The authors show the reproduction of a 
roentgenogram taken when the patient was 3 years old, tbe 
picture shows a slight scoliosis, which when the patient is 10 
years old has developed to a monstrous acute-angular dorsal 
scoliosis with convexity to right. In 2 cases the scoliosis was loc- 
ated to the upper dorsal region with a compensatory curvature 
of the lower dorsal spine. — A dorsolumbar scoliosis is described 
in 4 cases, and of them 3 are described in detail. In one case there 
was a very pronounced scoliosis with convexity to left of the 
lower dorsal and lumbar spine. Dorsolumbar scolioses of a 
very high degree are described by Brooks and Lehman (cases 1 
and 6). In their case 1 a very strong scoliosis -with convexity to 
right and a counter clock-wise torsion of nearly 90° of the lowest 
lumbar vertebrae is seen from the reproduced roentgenogram, and 
in case 5 as "well one sees in the reproduction of the roentgeno- 
gram a monstrous acute-angular scohosis with apex evidently 
at the 11th dorsal vertebra, which is badly twisted. 

Of the 33 kyphoscolioses 12 are incompletely described, in half 
of these cases the deformity is nevertheless stated to have been 
bad. A dorsal kyphoscoliosis is mentioned in 15 cases. In 3 cases 
the dorsal location only is mentioned. A location to the upper 
dorsal spine is mentioned in 9 cases. Seven of these are published 
by Stalmann (this author’s cases 5, 11, 15, 25, 26, 33 and 34), 
and of all these cases only kyphoscoliosis with a high placed 
hump is mentioned. In Kolepke’s case 1 a strong kyphoscohosis 
with a curvature with convexity to left from vertebra prominens 
to the 8th dorsal vertebra is mentioned, and in Copeland, Ora- 
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VEE & Eeese’s case a kyphosis and scoliosis to right with torsion 
of the upper dorsal vertebrae to right. In Haeaedson’s case there 
was a pronounced kyphoscoliosis in the middle dorsal region and 
in Adeian’s case 5 a strong kyphoscoliosis in the middle and lower 
dorsal region. In Stahnke’s case the spine was badly bent by 
the lowest dorsal vertebrae. — The kyphoscoliosis was in 4 cases 
located to the dorsolumhar region. Among these the reproductions 
of the roentgenograms of Kolepke’s case 2 show a pronounced 
kyphoscoliosis with convexity to left with a strong torsion of the 
first two lumbar vertebrae. In Nqkgaaed’s case 2 there was a 
strong acute-angular gibbosity in regio dorso-lumbalis and a strong 
scoliosis. — In 2 cases only the kyphoscoliosis is described as 
located to the lumbar region, in both cases wth convexity to 
left (Babonneix, Toueaine & Pollet’s case and Toukaine & 
Solente’s case). 

In 12 cases the deformity is described as a kyphosis or gibbus. 
In 4 cases the location of the kyphosis is not expressly stated, 
of these one case (Haebitz’ 1915 case 22) may have been of tuber- 
culous origin. Twice a gibbus is mentioned without the location 
being mentioned. A gibbus formation in the cervical spine is 
mentioned twice, in Klose’s case the apex lay at the 4th and in 
Goelitzee’s case at the 5th — 6th cervical vertebra, Geneesich 
writes about a bow-shaped dorsolumbar kyphosis. In MichaIslis’ 
two cases (the patients were brothers) there was a gibbus forma- 
tion in the lower dorsal spine, and in LIillee’s case a gibbus 
with the apex at the 1st lumbar vertebra. 

The grouping can best be surveyed in the followng table 1. 


Table 1. 

Primary deformities of the spine, 69 cases. 



Location 

not 

mentioned 

Cerv- 

Dorsal 

Dorso- 

Lumbar 


ical 

upper 

middle 

lower 

lumbar 

Scoliosis 24 

14 


2 

4 


4 


Kyphoscoliosis 33 
Kyphosis and gib- 

12 

— 

9 

5 

1 

4 

2 

bus 12 

6 

2 

— 

— 

2 

2 

— 

Sum total 69 

32 

2 

11 

9 

3 

10 

2 


In only ^3 of the cases we find a scoliosis, in of the cases 
we have graver deformities, kyphoscolioses and kyphoses. The 
cervical spine is only twdce affected, the upper and middle 
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dorsal spine 20 times in all, wliile tlie lower dorsal and the 
dorsolumbar spine is deformed in 15 cases in all. There is 
consequently no for the neurofibromatosis typical kind of spinal 
deformity, it can be of var}nng location and degree. 

^ Eeports on the occurrence of the cardinal sijm'ptoms of neuro- 
fibromatosis, sJcin and nerve tumours and abnormal 'pigmentations 
in patients with deformities of the spine are obtained in 68 cases. 
Pigmentations in combination with cutaneous tumoms are the 
most usual findings and are reported in 41 cases, in the next 
place come pigmentations, cutaneous and nerve tumours in 11 
cases. Cutaneous tumours only are found in 8 cases, cutaneous 
and nerve tumours are reported in 4 cases. Pigmentations only 
are mentioned once in an abstract. Elephantiasis is mentioned 17 
times and has in the grouping been referred to the cutaneous 
tumours. 

The interesting question of in which, order the symptoms appear 
in neurofibromatosis-patients is illustrated by data in 27 cases. 
As often as 21 times an abnormal pigmentation is stated to have 
been the patient’s first symptom, among these cases the pig- 
mentation was 11 times congenital. As followng symptom cu- 
taneous tumours appeared 12 times, in these cases the spinal 
deformity came only as third symptom, in one case followed by 
nerve tumours. After the pigmentation the deformity of the spine 
appeared as second symptom in 9 cases, among these cases the 
appearance of cutaneous tumours as third symptom is mentioned 
in 7 cases and of nerve tumours as tliird symptom in one case. 
In 5 cases it is reported that the spinal deformity appeared in the 
patient A^dth nerve tumours and in only one case, which possibly 
had traumatic genesis (Hibsch's case), it is said that a general 
neurofibromatosis appeared in a patient with deformity of the spine. 

The neurofibromatosis-patients are often stated to be poorly 
built and short, even dwarfs are mentioned among them. In ad- 
dition the deformity of the spine is the cause of a shortened body 
length which is mentioned 33 times among these cases. 16 times 
it is reported that the length of the body was 150 cm or less. 
The shortest of the patients, Stalmann’s case 34, was 125 cm 
at the age of 30, but three other patients were 127 respectively 
130 cm. In addition it is 4 times mentioned that the patient was 
a dwarf. 

Pains or fatigue symptoms from the back are mentioned in 
only 9 cases. In Haealdson’s case fatigue symptoms and back- 
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aclie are mentioned. Norgaaed’s 2nd patient had, because of 
back troubles, not been able to work for 3 years. Pains and fatigue 
in the upper dorsal region are mentioned by Copeland, Graver 
and Reese, Kolepke reports in his 2nd case “rheumatoid” low 
back pain and Miller pains in the region of the back. Konigs- 
DORF speaks about pains in arms, legs and back, and Lion & 
Gasne about pains in ribs, hips and spine. Bad pain is mentioned 
only twice, Adrian (case 5) speaks about obstinate intercostal 
neuralgies and Kolepke in his 1st case about tearing pains in the 
back. All the 9 cases in connection with which pains are mentioned 
had bad deformities, kyphoses and kyphoscolioses. 

That painful intercostal neurofibromata were the cause of the 
deformity of the spine in the sense that the patient seeks a posi- 
tion in which the pain is less felt, was assumed by Adrian in his 
5th case. A painful intercostal “neuroma” was removed by 
operation in this case. At autopsy Genersich found large tum- 
ours on the spinal nerve roots intraspinally, the tumours proceeded 
into the strongly dilated intervertebral foramina. Verocay as 
well found at autopsy small tumours in the roots of the spinal 
nerves, in the 7th left cervical ganglion and in the 11th right 
thoracic ganglion tumours the size of a walnut were found be- 
sides. This patient had a slight scoliosis, while Genersich’s 
patient had a strong kyphotic curvature of the spine in its 
dorsolumbar part. In Haraldson’s case the X-rays showed a 
considerable dilation of foramina intervertebralia in the cervical 
spine, due to tumorous formations on the nerve roots. The ver- 
tex of the kyphoscoliosis lay nevertheless at the 7th dorsal ver- 
tebra. Considering the scanty informations it does not seem prob- 
able that radicular neurofibromata are a usual cause of spinal de- 
formity. 

Neurological symptoms of a compression of the spinal cord are 
mentioned in 16 cases, and a closer examination of these cases 
is of interest. Compression of the spinal cord can in these cases 
be thought to arise either from intraspinal neurofibromata or 
from dislocation of vertebrae. 

In Haushalter’s case a boy of 14 had for 2 years had difficulty 
in going and showed on examination a paraplegia. He had a consider- 
able thoracic deformity, a big bow-shaped dorsolumbar kyphosis and 
a dorsal scoliosis, X-ray examination of the spine revealed no vertebral 
changes. Lion & Gasne describe a 44-year-old woman, in which 4 
years earlier a curvature of the spine had set in simultaneously with 



LARS HAGELSTAM. 

paraplegia, the patient had pains in the back and showed a dorsal 
kyphoscoliosis. Klose’s patient was a man aged 30, in whom a strong 
gibbus-like deformation of the cervical spine developed "wliea the 
patient w'as 10—15 years old. A complete transversal lesion of the 
spinal cord_ with paralysis of the extremities, the bladder and rectum 
developed simultaneously. The paralysis healed spontaneously within 
8 months, though the roentgenogram showed a dislocation backwards 
of the 4th cervical vertebra in relation to the 5th. A woman aged 37, 
who according to her statement had incurred a traumatic spinal dam- 
age with attending kyphoscoliosis, is cited byHmscH. She had for the 
last 3 years had a general neurofibromatosis with an especially pro- 
nounced location to the 5th and 6th dorsal segments, where the pig- 
mentation also was strongest. The deformation of the back was also 
most strongly developed at the height of the 6th dorsal vertebra. 
The patient became pregnant a year after the cutaneous tumours had 
developed and in the 7th month symptoms of transversal lesion at 
the height of the 6th dorsal segment appeared. A few weeks after partus 
the paralysis was diminishing. Dbaganescu and coworkers describe a 
16-year-old boy with scoliosis, who showed symptoms of a slight spas- 
tic paraparesis. At myelography with lipiodol stop was found on the 
height of the scoliosis. Goblitzer’s patient died from the sequels of 
a spinal cord compression. He presented an angular kyphosis "with 
apex at the 5th and 6th cer\’ical vertebra, and autopsy showed com- 
pression of medulla at the apex of the kyphosis. The cause of the com- 
pression was a “fibroma” the size of a date, but the dislocated vertebral 
bodies contributed also to the compression. A young man with acute- 
angular kyphosis in the lower dorsal spine is described by Michaelis 
(case 1). He had 2 years earlier felt a transitory difficulty in walking, 
and had now for the last 6 months had an increasing paraplegia. On 
examination he showed a partial transverse lesion on the height of the 
10th dorsal vertebra. Michaelis’ case 3 was a 10-year-old girl with 
strong gibbus and transverse lesion of the spinal cord. Treatment by 
jacket worked in this case a nearly complete retrogression of the para- 
lysis. Wulfeten’s patient had a complete transverse lesion. Stalmann 
cites 4 cases connected with this question, which all showed spontane- 
ous improvement of the paralysis. All the patients had a high placed 
hump. His case 5, a woman aged 22, had at the age of 21 had a transitory 
paralysis of both legs. Case 11 was a 41-year-old man, who at the age 
of 30 had a paralysis of both legs, the bladder and the rectum: the 
paralysis was spontaneously improved. A paralysis of both, legs, bla^ 
der and rectum healed spontaneously after 3 — 4 months iii his 15th 
patient, when she was 18 years old. A girl aged 13, Stalmann’s case 26, 
had at the age of 12 a paralysis of the right hand and the legs. This 
paralysis was also healed, but a simultaneous bladder trouble remained. 
Miller’s patient, a 21 -year-old man, had pains in the back at the 
same time as the fatal paralysis developed within a week. The patient s 
kyphoscoliosis did not noticeably change at this time. In Gbzes^ case 
innervation disturbances in the legs are mentioned. Habaldson s pa- 
tient was a woman aged 26 with strong dorsal kyphosis, she was su 
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fering from ache and increasing forcelessness in the arms, later also 
in the legs, which were slightly spastic. The X-ray examination showed 
an intraspinal process in the upmost part of the cervical spine. 

Judging from the literature it seems as if the symptoms of 
spinal cord compressure as a rule were due to intraspinal neuro- 
fibromata and not to the spinal deformity as such. The spontane- 
ous remissions might be due to changes in the volume of these 
tumours depending on edema. 

In 20 cases only there are descriptions of X-ray examinations 
of the deformed spine. 9 of these examinations reveal only the 
curvature of the spine as such, but nothing of the vertebral 
bodies. Goelitzeb, mentions only that the vertebral bodies were 
deformed at the site of the strongest spinal bends. A lateral 
dislocation of a vertebra in connection with torsion of the ver- 
tebra was observed by Laignel-Lavastine & Eavier. In Klo- 
se’s case the 4th cervical vertebra showed wedge-like shape with 
the edge to the front, the vertebra had completely detached itself 
from the underlying vertebra and had slid backwards. Copeland, 
Graver & Reese report that “the bodies of the vertebrae in the 
scoliotic region were wedge-shaped as a result of slight destruc- 
tion”, Haraldson roentgenologically demonstrated a strong 
kyphoscoliosis with vertex at the 7th dorsal vertebra, which like 
the 8th vertebra was wedge-shaped and had edge excrescences 
which in the front were overbuilding. No signs of destruction of 
the vertebrae could be found. A loss of calcium in the vertebrae was 
demonstrated by Kolepke and Tolosa-Colomer, while Wulff- 
TEN saw decalcification of some vertebrae which had sunk into 
each other. No reactive changes could be found in the surround- 
ings. Miller gives the following description of his findings: “The 
vertebral bodies were porotic and collapsed and owing to the 
destruction of the intervertebral disks could not be differentiated 
from each other at the apex of the curve.” Also Norgaard saw 
collapse of several (2 or 3) vertebrae, but no signs of bone growth 
or fusion of the vertebrae. Gerdsen’s case is unique. He found 
in his patient in the lower dorsal and lumbar spine an apparently 
horizontal fissure formation in the vertebrae on the roentgenogram. 
The phenomenon is due to large foramina nutricia. — As it ap- 
pears the X-ray findings at hand are neither numerous nor par- 
ticularly illuminating, certainly owing to the great technical dif- 
ficulties connected with the production of detailed pictures of de- 
formed parts of the spine. 



LARS IIAOELSTAM. 

Unforfciinatcl)' docs not even an analysis of reported autopsy- 
records give ns fuller information ns to the nature of tlie vertc- 
l)rnl cliangcs in these spinal deformities. Reports of autop.sy arc 
given in 12 appertaining cases. Jn 0 cases the deformity is men- 
tioned after e.vtornnl c.vamination only, Gicj^mmcK and Verocay 
found tlie above mentioned root tumours and erosion of foramina 
intervertebralia, aviu'ie Gorlitzeu found an intraspinal neuro- 
fibroma ■wliich liad eroded a vertebral arch. Du j\Iesn]l and Ko- 
xiGSnoKF evidently describe the same case vith changes reminding 
of osteomalacia, no detailed descri})tion of the vertebrae is given 
by them cither. Only llErxE lias in one case e.vamined the ver- 
tebrae more closely. He found the vertebral bodies and the spin- 
ous processes full of larger and smaller dark red foci consisting of 
dilated vessels. Heine is also the only to report anything on 
microscopical examinations of the vertebrae in these cases. The pa- 
tient Avas 77 years old so the finding of a general osteoporosis 
is not astonishing. The e.vamined foci con.sistod of cctasics of 
capillaries, occasional dilated arteries and veins were also found. 
Hcithcr arc these findings astonishing wlien wc know that an- 
giomata occur in 10.7 % of 3,820 examined spines, H. Jung- 
HAXXS (1039). 

Especially in the older literature it is generally emphasized 
that the spinal deformity in neurofibromatosis is due to an, in 
this disease usual osteomalacia. Only three times did I find osteo- 
malacic pelvic changes described in this connection. Du Mesxil’s 
and Konigsdore’s patient Iiad a typically osteomalacic pelvis 
Avith protracted pubic bones ; ribs and sternum were abnormally 
fle.viblc. In Laigxee-Lava.stixe & Ravier’s case the shape of 
the pelvis reminded of that in osteomalacia, Avhile Marie & 
Couvelaire describe the skeleton as “mou ot friable”. In Kolep- 
ke’s case 2 the pelvis was completel}' asymmetrical, left caput 
femoris had forced the acetabulum deep into the pelvis. In his 
case 1 Kolepke tells that the ribs rvere strikingly elastically soft. 
Norgaard supposes that the spinal deformity in his case 2 is 
due to osteomalacia, but no ty^iically osteomalacic bone changes 
are found. 

The calcium amount m the blood has been examined in only 3 
cases. WuLFFTEN reports normal calcium amount. Gerdsen found 
10.2 mgr % Ca, and Haraldson normal mineral metabolism. 

The therapy for these deformities has not been mentioned more 
than 4 times, in 3 of these cases treatment by jacket has been 



PEFORMITIES OF THE SPINE. 


185 


tried. Kolbpke (case 1) saw no improvement by plaster jacket 
and medical gj^mnastics. Norgaard’s case 2 had worn leather 
jacket for 30 j^ears when he, because of back troubles, became in- 
capable of work. Michaelis’s case 3 had a gibbus and paralysis 
that when treated by jacket almost completely abated. Harald- 
son’s patient had a kyphoscoliosis that after treatment in plaster 
of Paris bed and by medical gymnastics was considerably im- 
proved. 


Case Report. 

The Orthopaedic Hospital of the Invalid foundation. N:o 266/45, 
a girl, 14 years of age. fig. 1, 2 and 3, 

Family history (the informations given by the patient’s mother). 
No informations about the paternal grandfather of the patient can 
be obtained. The patient’s paternal grandmother, father and only 
sister have neither abnormal pigmentations nor cutaneous tumours. 
The patient’s maternal grandfather is also free from symptoms, but 
his wife has small, raised cutaneous tumours in the face and on the 
trunk. The mother’s only sister has a raised, pigmented spot on the 
upper lip and a number of small, pigmented spots on the arms. The 
patient’s brother, who is two years old, has a hairy area in the lumbar 
region but no abnormal pigmentations. I had opportunity to examine 
the mother. She is dark-complexioned and has small, pigmented, not 
raised spots in the face and on the extensor side of the forearms, a 
similar spot is found in the back part of the left knee-joint, where she 
also has a small, soft cutaneous fibroma, feeble-mindedness or con- 
genital anomalies do not occur in the family. 

Past history. The patient was born with a number of small, pigmented 
spots, which in the course of time have gradually augmented in size 
and number. In early childhood the first soft tumours developed in 
the skin, their number has gradually groum. When the patient at the 
age of 7 first went to school nothing abnormal was yet found in her 
back, but when she was 8 years of ago it was observed on at school 
that her back was crooked. Tliis deformity has since then slowly aug- 
mented. She has had some pain in the flanks, but no pain in the back. 
For the last two years the patient’s right foot has gradually become 
deformed at the same time as a certain weakness has been observed 
in the same foot, but the patient has not limped. — Her psychical and 
physical health and development has otherwise been without remark. 

Status praese7is. The physical and mental development of the pa- 
tient corresponds to that of her age. The thoracic organs, abdomen 
and urine without remarks. Lues reactions negative. Tlie whole of the 
skin is unusually dark and of a dirty brownish shade that is most 
conspicuous in the face. Virile growth of hair on the upper lip. In the 
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face and over the shoulders numerous, on the trunk and the extremities 
thinly scattered, oval, not raised, darkly pigmented spots, the sisJe of 
a wheat-grain. On the trunk and the extremities about ten typical, 
"cafe au lait” coloured patches, varying in sijie from a finger tip to a 
hen’s egg. Irregularly spread over the surface of the body there can 
be seen some tens of soft, lightly pigmented, sessile tumorous forma- 
tions in the skin, some of them as big as the end of the thumb, and 
about the same number of livid, soft maculae, the size of a fingertip. 
— In the left calf a deep-lying, spool-shaped tumor is palpated 
and in the right upper arm on the medial side a hard, movable, spool- 
shaped tumor of a bean’s size in a nerve trunk. 

The patient’s back is badly deformed by a dorsolumbar kypho- 
scoliosis. The kyphotic component is bow-shaped and not so prom- 
inent. The cranial part of the lumbar back makes a sharp bow to 
the right, the highest point of the bow lies at the second lumbar ver- 
tebra. Because of a strong rotation to the right (clockwise) of the ver- 
tebrae at the highest point of the scoliosis the transverse processes 
protrude in the lumbar region on the right side under the back mus- 
culature. The lower part of the dorsal spine forms a slight compensatory 
scoliosis to the left. The dorsolumbar part of the spine is stiff, the ben- 
ding is done above and under the kyphoscoliosis. No pains in the back 
neither on movements nor on knocking. 

The right foot is somewhat deformed, pes excavatus and hammer 
toe position. 

No neurological symptoms from cranial nerves. Neither motory nor 
sensory disturbances in the upper extremities or the trunk. The ab- 
dominal reflexes normal. On both sides vigorous patellar reflexes and 
very vigorous Achilles reflexes, the last reflex more vigorous on the 
right foot. No patellar or foot clonus. Babikski’s reflex is negative on 
the left, uncertainly positive on the right foot. In the same foot par- 
alysis of musculi lumbricales. No disturbances in the functions of the 
bladder or the rectum. The sensibility intact in the loAver extremities. 

Chemical examination of the blood: Calcium 11. i mgr %, inorganic 
phosphorus 4.2 mgr %. Citric acid 24.6 y/ml, phosphatase 6.9 Bodansky 
unities: all normal values. 

Histological examination of a cutaneous tumour (Dr. I. AVallgren); 
Neurofibroma. 

X-ray examination (Big. 4 and 5): In the ventro-dorsal projection 
a very strong scoliotic bend to right of the dorsolumbar part of the 
spine with vertex at the 2nd lumbar vertebra is seen. This vertebra is 
twisted almost 45° in relation to the plane of the picture, the torsion 
is great in relation to the 3rd lumbar vertebra, while the vertebrae 
situated above it are seen to be twisted in upwards regularly decreasing 
degree. The form of the vertebral bodies does not in this projection 
seem to be changed, the 3rd lumbar vertebra is very indistinctly seen 
though. The calcium density of the vertebrae does not seem to bo re- 
duced. No sclerosis or other reactive changes. The intervertebral spaces 
preserved. The transverse processes of the 1st — 4th lumbar vertebrae 
on both sides deformed, slender and bent. — - In the side-projection a 
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straiigc deformity IS revealed in the vertebral bodies of the three 
cranial lumbar vertebrae. The deformation is very pronounced in Hip 
2nd vertebra. This is smaller than the other vitXre S eran d 
contour measures 36 mm against 41 mm for the caudal contour of 



1st vertebra. Because of this the caudal dorsal corner of the 1st ver- 
tebra is “overhanging”, at the same time as the cranial ventral comer 
of the 2nd vertebra is somewhat protruding. The dorsal contours o 
the three first lumbar vertebrae are indistinctly seen but are probably 
of the same height. The vertebrae are also ventrally of the same height. 
A strong, "hour-glass”-shaped narrowing of the middle part of the 
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said vertebrae is conspicuous, it is in the first place the 2nd lumbar 
vertebra, the ventral contour of which makes a very strong inward 
bend. A similar bend is made by the ventral contours of the 1st and 
3rd lumbar vertebrae. In all the mentioned vertebrae the dorsal con- 
tour does also show an inward bend. The dorsal-ventral measure at 
the middle of the vertebrae is for the 12th dorsal vertebra and the 
1st — 4th lumbar vertbrae: D. 12th 37, L. 1st 37, L. 2nd 18, L. 3rd 
23 and L. 4th 37 mm. Hereby the vertebrae get a pronounced "hour- 
glass” shape that can be most distinctly seen on Fig. 5, which is a con- 
tour copy of the roentgenogram. Neither can an}’’ change in the calcium 
density of the vertebrae be found in the side projection, the bone 
structure of the deformed vertebrae is not homogeneous, but on the 
other hand it is in no wa)’' t 3 '’pically changed. Corticalis is intact. No 
destructive process is going on. The intervertebral spaces cranially 
and caudally of the 3rd lumbar vertebra cannot be distinguished, the 
intervertebral spaces seem otherwise to be unchanged. — The pelvis 
is asymmetrically developed as a sequel of the kyphoscoliosis. In the 
distal parts of both the femoral diaphyses a cortical clearness the size 
of a bean is seen (periosteal neurofibroma). 

Therapy has been entered upon, medical gymnastics and jacket. 

Epicrisis. In a young girl with the classical form of multiple 
neurofibromatosis a grave dorsolumbar kyphoscoliosis develops 
when she is 8 years of age. The deformity is slowly growing worse, 
but does not restrict her mobility. The X-ray examination reveals 
a strange, hour-glass shaped deformity of the three cranial lum- 
bar vertebrae. The deformity is strongest developed in the 2nd 
lumbar vertebra, which is much smaller than the other vertebrae. 

Discussion. As far as I have been able to ascertain my finding 
does not correspond to any known form of vertebral deformity. Its 
origin cannot without further researches be explained by help of 
the roentgenogi-ams or the clinical findings. It may be excluded 
that we here were dealing with a metamere deformity. In general 
skeletal diseases, osteoporosis, hunger-osteopathy, osteomalacia 
and rachitis such deformations have not been described. Nor have 
similar findings been observed among the osteodystrophies, osteo- 
dystrophia deformans Paget, osteodystrophia fibrosa generalisata 
V. Becklinghausen and osteodystrophia fibrosa localisata, what 
is also not to be expected. We can also exclude the presence of 
a lipoidosis. In chondrodystrophia a shortening of the dorso- 
ventral measure of the vertebral bodies is known, but my pa- 
tient cannot be thought to have this vertebral deformity as the 
only symptom of chondrodystrophia. In osteogenesis imperfecta 
one sees evenly, from above downwards flattened vertebrae. In 
diseases of the hematopoietic and lymphatic apparatus such an 

13 — f547S7. Acta cJiir. Scandinnv. Vol.XGHI. 
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Ziisaramenfassung. 

Nacli einer allgemeinen tlbersiclit unserer Kenntnisse von der 
multiplen Neurofibromatose und den bei dieser Krankbeit auf- 
tretenden Skelettveranderungen, werden 105 aus dein Scbrifttuni 
gesammelte Falle von Wirbelsaulendeformitat bei Neurofibroma- 
tose eingebend analysiert. — Verf, bescbreibt einen Fall von 
inultipler Neurofibromatose mit scbwerer dorsolumbaler Kypbo- 
skoliose, bei der rbntgenologiscb eine eigentumlicbe, sandubrfor- 
niige Deformitat der drei obersten Lendenwirbel festgestellt wur- 
de. Als Erklarung dieser einzigartigen Deformitat der Wirbelkor- 
per vrird eine trophoneurotiscbe Wacbstnmsstorung angenommen. 
Diese Erklarung gilt wabrscbeinlicb aucb fiir die an den iibrigen 
flachen und robrenformigen Knocben beobacbteten Wacbstums- 
storungen bei Eeuxofibromatose. 


Apres une revue generale des connaissances relatives a la 
neurofibromatose et des modifications du squelette concomitantes 
a la maladie, I’auteur analyse a fond 105 cas de difformite de la 
colonne vertebrale accompagnant la neurofibromatose, trouv6s 
dans la btterature. L’ auteur d^crit un cas de neurofibromatose 
multiple accompagnee d’une cypbo-scoliose dorso-lombaire ac- 
cus^e, dans laquelle la radiograpbie a decele la presence d’une 
deformation en sabber des trois premieres vertebres lombaires. II 
explique cette difformite unique des corps des vertebres par un 
trouble neurotropbique de croissance. Cette expbcation s’appbque 
probablement aussi aux autres troubles de croissance: os plats ou 
tubuliformes, observes dans la neurofibromatose. 
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(Chef: Professor O. HuLT^N.) 


ilber Prolapsus recti bei Erwacliseiieii. 

Von 

O. HULTEN. 


Rectumprolapse bei Erwachsenen sind nicbt Gegenstand gros- 
seren Interesses seiteus skandinavischer Chirurgen gewesen, iind 
Aufsatze iiber diesen Gegenstand finden sicli nur sparsani in der 
nordischen inedizinischen Literatur. Mehr Aufmerksamkeit hat 
man dagegen Prolapsen bei Kindern zugewandt, obgleich die«e 
ein leiohteres Problem darstellen. Nur in Finland sind einige 
Artikel veroffentlicbt worden, namlicb von Palm^in 1919 und 
Babdy 1934, und aus Danemark liegt ein Beitrag von Fleischer- 
Hansen 1938 vor. Die auslandische Literatur enthalt recht zahl- 
reicbe Mitteilungeu iiber verschiedene Operationsmetboden; be- 
sonders fallt auf, dass xussiscbe Autoren so zablreicb vertreten 
sind. Man bat den Eindruck, dass Prolapse bei Erwacbsenen in 
Russland viel gewohnlicber sind als anderswo. Palimen gibt an, 
dass russiscbe Kriegsgefangene, um sicb invalid zu macben, bei 
sicb selbst Rectumprolapse bervorriefen, indem sie einen Sack 
mit Erbsen in den Enddarm steckten. Die Erbsen quollen und 
nabmen an Volumen zu, worauf der Sack mit soldier Kraft aus- 
gerissen ivurde, dass das Rectum mitging. Auf diese Weise konn- 
t'en Prolapse von 10 — 20 cm Lange entsteben. 

Sonst werden Rectumprolapse selten durcb plotzbcbe Gewalt ber- 
vorgerufen. Nacb der jetzt berrscbenden Auffassung ist der Rec- 
tumprolaps als eine Art Brucb, ein Gleitbrucb, zu betracbten. Die 
Fossa Douglasi wird allmabbcb dmcb den Baucbdruck nacb unten 
gepresst und bucbtet die vordere Rectumwand ein. Der Spbinkter 
ani bait auf die Dauer nicbt stand, sondern der Brucb presst sicli 
durcb den Analring und wird als ein Prolaps sicbtbar. Es besteht 
ein wicbtiger prinzipieller Unterscbied zwiscben einem solchen 
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Prolapsus recti und einem Prolapsus mucosae am. Die Voraus- 
setzung fur einen Prolapsus ani ist eine Auflockerung des submu- 
kosen Gewebes. Wenn ein soldier Prolapsus ani binreicbend gross 
Avird, kann er, besonders -wenn das pexirectale Gewebe locker ist, 
den untersten Teil der Eectumwand u^ohl mit sicb ziehen, Avobei 
ein Prolapsus ani et recti entstebt, Diese Prolapsform, Avelcbe die 
fiir Kinder typiscbe ist, Avird jedoch niemals so gross und ist nicbt 
so scbAver zu bebandeln Avie der Prolapsus recti bei Erivacbsenen. 
Es gibt nocb eine dritte form von Prolaps, namlicb Prolapsus coli 



Abb. 1. Schematische Zeichnung des Prolapsus recti, Avelcbo die tiof in den vor- 
deren Teil des Prolapses hinabgepresste Fossa Douglas! zeigt. Zwei Pfeilo bezcichnen 
die Umschlagsfalte, die sich bei P. recti findet, aber bei P. ani fehlt. 


invaginati, der durcb eine Einstiilpung des Colons in das Rectum 
entstebt, aber diesei ist sebr selten und eber zu den Invaginationen 
als zu den Prolapsen zu recbnen. Ein Avicbtiger Unterscbied zaai- 
scben P. recti und P. ani ist, dass man bei dem ersteren mit dem 
Finger in eine mebrere Zentimeter tiefe Umschlagsfalte zinscben 
dem Anus und dem Prolapsus kommen kann. Beim P. ani dagegen 
gebt die Hautoberflacbe direkt in die Mucosa des Prolapses iiber, 
und die Umschlagsfalte feblt (s. Abb. 1). 

Die Auffassung, dass der P. recti ein Gleitbrucb der Fossa 
Douglasi ist, gebt auf Untersuchungen des Anatomen Waldeyer 
iiber die Anatomie des Beckens gegen Ende des vorigen Jabrbun- 
derts zuriick, fand aber bei den Cbirurgen erst um 1910 Beacb- 
tung, als die Franzosen Quenu und Duval soAvie der Amerikaner 
Moschcowitz aus ibr die Konsequenz fur die Bobandlung zogen 
und eine Obliterierung der Fossa Douglasi vom Laparotomie- 
scbnitt aus statt der bis dabin ublichen perinealen Operationen 
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befiirwortcten. Die letzteren greifen ja das Dbel nicht an der 
Wurzel an, sondern versuchen die Wirkungen statt der Ursache 
zu bekampfen. 

Die perinea'len Oferationsmethoden sind in der Hauptsache 
von dreierlei Art: 

1. Metboden, welche bezwecken, den Anus zu verengern (Eing- 
einlegung, Injektionen usw.). 

2. Metboden, welcbe bezwecken, das Bectum am Kreuzbein oder 
Steissbein zu fixieren (Kauterisation, Ekehokns Operation, 
Lockh aet-Mummerys Operation) . 

3. Besektion des ganzen Prolapses (Mikulicz) oder seiner Scbleim- 
baut (Juvara-Delor^i). 

Diese Metboden, welcbe bei P. ani indiziert sein konnen, sind 
bei P. recti tbeoretisch niclit ricbtig und aucb nicbt zuverlassig. 
Diese Bonn des Prolapses wird besten vom Laparotomieschnitt 
aus mit Obliteration der Fossa Douglasi nacb Quexu-Duval und 
Moschcowitz angegriffen. 

Abdominale Operationsmetboden: 

1. Nur Obliterierung der Fossa Douglasi (Moschcowitz). 

2. Obliterierung der Fossa Douglasi sowie Fixation des Colon 
pelvinum in besonderer AVeise (Queku-Duval). 

3. Obliterierung der Fossa Douglasi sowie Besektion der Flexura 
sigmoidea und temporarer Anus iliacus (Hulten). 

Icb babe fiinf Operationen nacb 3) und eine nacb 1) ausgefiibrt, 
samtlicbe mit gutem Besultat. A^on einem Mittellinienscbnitt 
unterbalb des Nabels legte icb die Fossa Douglasi frei, die in diesen 
Fallen ungewobnlicb tief ist und biz zum Anus binabreicbt. 
Die AA^ande der Fossa waren mit zablreicben, bisweilen lockeren, 
bisweilen bdematosen Peritonealfalten bekleidet, die uugewobnbch 
stark auf der Unterlage verschiebbar waren. Um eine zuverlassige 
Obliteration zu bekommen, kauterisierte icb das Endotbel ober- 
flacblicb und legte dann 10 — 15 Tabaksbeiitelnabte mit Seide, 
die eine oberbalb der andern bis zum Promontorium oder so weit 
binauf, wie es mbglicb war. Icb babe den Eindruck, dass die zu- 
sammengenabte Scbicbt mindestens 10, oft 15 cm bocb war. Da 
das Peritoneum durcb das wiederbolte Gleiten aufgelockert ist, 
ist es sebr leicht, die Seidensuturen zusammenzuziehen. Diese 
sollen durcb die Bectumserosa geben und aucb die Hinterseite 
der Vagina bzw. der Harnblase fassen. 

Moschcowitz begnugt sicb mit dieser Operation. Qubnu und 
Duval fixieren ausserdem das Colon pelvinum und die Flexura 
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sigm. in 'besonderer Weise. Es koinmt indes vor, dass die Darm- 
passage in den Tagen nacli der Operation erscliwert ist, weshalb 
man an der Mayo-Klinik, wo man einen Todesfall an Ileus naoli 
einer Operation geinass Moschcowitz hatte, empfieklt, ein grobes 
Eolir durcb das Eectum bis zum Colon liinauf zu legen. Dieses 
Eobr liisst sick leichter vor der Obliterierung der Fossa Douglasi 
einlegen als nacblier. 

In 5 in einer 6 Falle lagerte icb die gewobnlich sebr lange Sig- 
moideumscblinge durcb einen besonderen Schnitt im linken 
Hypocbondrium hervor und macbte bier einen doppellaufigen 
Anus praeternaturalis in derselben AVeise wie bei einer Operation 
nacb Block-Mikulicz, wobei icb darauf sab, dass das Colon 
pelvinum stark nacb oben gezogen und gestrafft wurde. Diesen 
Anus praeternaturalis scbloss icb nacb ein paar AA^ocben in gewobn- 
bcber AA^eise, indem icb die Scbeidewand in dem »Doppellauf« 
abklemmte und die Miindung zusainmennabte. 

Durcb dieses Verfabren erbalte icb voile Gewiibr fur gute Darm- 
passage nacb der Operation, das Colon pehunum wird verkiirzt, 
und der Darm bekommt einen Halt ini linken Hypocbondrium. 
Die Operation ist zwar recbt umstiindlicb, da sie zu zwei verscbie- 
denen Malen vorgenommen werden muss, und der Krankenbaus- 
aufentbalt ist recbt lang, aber die Sicherbeit gegen Eezidive scbeint 
bedeutend zu sein. Dies zeigen meine Falle, besonders zwei, 
die icb vor 7 Jabren operierte, und iiber die icb etwas naber 
bericbten vull. 

In beiden Fallen bandelte es sicb um mannliclie Irrenbaus- 
patienten mit bypocbondriscben Ideen. Sie glaubten, niemals 
geniigend Abfiibrung zu baben, liefen standig auf den Abort und 
pfiegten aucb mit den Fingern im Eectum zu bohren. Sie batten 
mebr als doppelt faustgrosse Prolapse von 10 bzw. 15 cm Lange. 
Der eine Prolaps konnte erst in Narkose reponiert werden (Abb. 3). 

Beide wurden mit Spinalanasthesie operiert. Nacb der Opera- 
tion pressten und driickten sie trotz aller AA^arnungen, so dass icb 
Eezidive befiircbtete, aber solche traten in keinem der beiden 
Falle wabrend 7jabriger Beobacbtungszeit ein. Die A’^oraussetzung- 
en fiir Eezidiv sind sonst bei solcben Geisteskranken besonders 
gross. Die perinealen Operationsraetboden sind in derartigen 
Fallen ungeeignet, weil die Patienten ihre Finger nicbt von dem 
operierten Gebiet lassen. Laparotomie ist wobl der einzige gang- 
bare AA^eg. 

Die iibrigen 4 Patienten waren psycbiscb normal. Sie waren 
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Abb. 2. Der Rectumprolaps bei einem der geisteskranken Patienten, die der Ver- 

fasser openerte. 

saratlich Frauen, die beiden altesten 64 bzw. 67 Jabre alt. Bei 
einer batte der Prolaps viele Jabre bestanden. Ein befragter Arzt 
batte ibr gesagt, dass es keine zuverlassige Operationsmetbode 
gabe, wesbalb sie sicb fiir unbeilbar bielt. Sie wurde wegen einer 
anderen Krankbeit ins Krankenbaus aufgenommen, und da ent- 
deckte man den sebr grossen Prolaps. Sie ist nun nacb 3 Jabren 
rezidivfrei; docb ist der Spbinkter infolge der langjabrigen Deb- 
nung, welcber er ausgesetzt Avar, nocb immer sebr scblaff. 

In keinem Fall babe icb etwas gegen die Spbinkterscblaffbeit 
getan, obgleicb sie sebr bedeutend ist und nacb der Operation 
fortzubesteben pflegt. Icb Avollte seben, ob der abdominale Bin- 
griff an sicb selbst genugt, um den Prolaps zuriickzubalten. Dies 
Avar aucb der Fall. Wenn diese operierten Patienten driicken, siebt 
man, Avie sicb der scblaffe Spbinkter offnet, so dass die Scbleim- 
baut sicbtbar Avird, aber die DarmAvand prolabiert nicbt. Icb batte 
erAA’^artet, dass der Spbinkter nacb Beseitigung des Prolapses 
seinen normalen Tonus AviedergeAvinnen Aviirde, aber die Nacb- 
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untersucliung zeigte, dass die Sclilafflieit selir lange bestelien- 
bleibt. Ob sie stfindig ist, kann icb niclit sagen; bierzu ist, eine nocb 
langere Beobachtungszeit erforderlicb. 


Zusammenfassung. 

Sowohl theoretiscb als praktisch liat man zu unterscbeiden 
zwiscben Prolapsus ani (Sclileimbautvorfall, am gewobnlicbsten 
bei I^indern), Prolapsus recti (ein Gleitbrucli bei Erwaclisenen) 
und Prolapsus coli invaginati (eine Invagination). 

P. recti behandelt man am besten nacb Quenu-Duval sowie 
Moschcowitz von einem Laparotomiescbnitt aus mit Obliteration 
der Fossa Douglasi. Der Verfasser pflegt ausserdem eine Resektion 
der Flexura sigmoidea wie bei Blocic-Mikulicz’ Operation vor- 
zunebmen. Der doppellaufige Anus praeternaturalis wird in ge- 
Avbbnlicber Weise nacb 1 — 2 Wocben gescblossen. 

Verf. bat 6 Patienten operiert, darunter 2 Geisteskranke, die 
alles taten, um Rezidiv bervorzurufen. Nocb nacb 7 Jabren waren 
die Prolapse jedocb nicbt wiedergekomraen. Dies fiibrt Verf. als 
einen Beweis fur die Effektivitat der Operationsmetbode an. 


Summary. 

Both from a tbeoretical as well as from a practical point of 
view, one should differentiate between prolapsus ani (most 
usually prolapse of the mucous membrane in children), prolapsus 
recti (rectal hernia in adults) and prolapsus coli invaginati (an 
invagination). 

Prolapsus recti is best treated according to Quenu-Duval and 
Moschowitz by a laparotomy incision with obliteration of the 
fossa Douglasi. The author, in addition, usually performs a re- 
section of the sigmoid flexure as in Block-Mikulicz’ operation. 
The double tubed anus praeternaturalis is closed in the usual 
manner after one or two weeks. 

The author has operated six patients among whom were two 
lunatics who used every endeavour to cause a relapse. After seven 
years the prolapses had not returned. The author claims this as 
evidence of the efficacy of the operative method. 
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RfeuniC. 

Dcs points de vue tant tli6orique quo pratique, on doit dis- 
tinguer cntrc le prola])sus anal (procidcncc dc la muqucusc, lo 
plus habituellomcnt clicz des enfants), le prohlpsus rectal (hernie 
par glisscment, clicz des adultes) ct le prolapsus du colon invagine 
(unc invagination). 

Le meilleur traitemcnt du prolapsus rectal est cclui dc Quicnu- 
Duval ct de i\loscHOwrry-, par laparotoinic medianc avec oblitera- 
tion de la fosse de Douglas. En outre, I'auteur a coutumc de 
pratiquer unc resection de I'S iliaque, coniine dans rop6ration 
de BnocH-MiCKinACZ. L'anus on canon dc fusil est forme de la 
faijon ordinaire, apres 1 — 2 semaines. 

L’auteur a opere G inaladcs, pnrnii lesquels deux aliends qui 
fircnt tout pour provoquor unc recidivc. Pourtant, nieme apres 
7 ans, les prolapsus ne s’etaient pas rcproduits. L'auteur rolevc 
cc fait comine prcuvc do rcfficacite de la methodc opera toirc. 
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On the Surgical Treatment of Scleroderma. 

By 

MARTTI HAMALAINEN and BROR-AKE s5dERLUND. 


Scleroderma is one of the diseases whose etiology is wholly un- 
known. Every attempt at explaining its causes has been defied. 
In consequence a rational therapy is still wanted. 

Though scleroderma is considered to belong to the dermatology 
it has since 1922 with great success begun to be treated surgically, 
by an attack either on the sympathetic nervous system or the 
parathyroids. Consequently, in 1935 Lebiche clearly pronounced 
scleroderma to be a surgical disease (11). The surgical treatment 
of scleroderma is of course also symptomatic, but so good results 
have been attained that the internal treatment cannot show 
anything equivalent thereto. 

As in the last two years four cases of scleroderma have been 
operated upon at the District Hospital of Kuopio, we thought it 
advisable to publish a report of these, Scandinavian literature 
having as yet presented only three separate operated cases (5, 
7, 16). 

It is not our intention to draw any far reaching conclusions as 
to the etiology, pathology and therapy of the disease on the basis 
of these few cases. But considering that scleroderma is a disease 
which comparatively seldom occurs in the practice of the profes- 
sional surgeon, it may be advisable to go somewhat deeper into 
its history and into some theoretical investigations, with the re- 
servation that, because of the war, French and Anglo-Saxon 
literature of the recent years has not been available. 

Scleroderma is a skin disease characterized by callous parts 
in the skin and the underlying tissues. The skin often assumes a 
brownish tint. Later atrophies and degenerative processes set in 
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in the affected parts. Three different forms can be distinguished: 
the progressive diffuse scleroderma wliich usually is localized to 
the face, the neck and the trunlc, the sclerodactylia, by which the 
distal parts of the limbs are affected, and the restricted scleroder- 
ma, characterized by plaques forming foci, which in later stages 
can be confluent. The disease has often a malignant course, though 
periods of spontaneous improvement may occiu:. The patients are 
greatly inconvenienced by the symptoms from the affected parts 
of the skin. They are sensitive to cold and have a feeling of pres- 
sure and pains that can be insufferable. The mobility is often 
restricted and total invalidity or even death mav ensue. 

Cracks often arise in the atrophied sldn with attending lingering 
infections. The disease attacks persons of both sexes, though more 
often women. The etiofogy is, as already pointed out, unknown, 
and the internal treatment has not succeeded in showing any 
lasting results. 

In 1922 Leriche proposed to treat scleroderma surgically, 
i. c. by an intervention on the sympathetic nervous system, and 
in the same year Bruning made an ontj-sided resection of the 
neck sympaticus (9, 19). Since 1924 literature presents several 
publications from this sphere: Bruning & Sx^tUiL, Horn, En- 
DERLEN, Kment, Jerasek, Petrivalski, Kukula, Kappis and 
others. Most of them have hereby applied a periarterial sympath- 
ectomy and the results reported have generally been encouraging. 
It has therefore been supposed that vascular disturbances play 
a decisive role in the pathogenesis of the disease. The same me- 
thods have, with great success, been applied to other diseases of 
vasospastic nature, as Eaynaud’s disease and angina pectoris, to 
mention some instances. 

Sunder-Plassman and Jaeger have published two operated 
cases of scleroderma combined with Baynaud’s disease, an in- 
cident often observed by American scientists (2, 3). Of the nine 
cases of Raynaud’s disease treated by sympathectomy at the 
District Hospital of Kuopio, none showed any symptoms of 
scleroderma. Sunder-Plassman has rather categorically stated 
that the disease is due to pathologico-anatomically demonstrable 
changes in the sympathetic ganglia, but Craig, McAVinchell and 
Kermohan are of another opinion. These American authors find 
that the changes in the ganglia examined by them do not exceed 
the limits for the normal; at most they can be considered as de- 
generative senile changes. Sunder-Plassman considers the etiol- 
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ogy to be the same as in ’Winiwarter-Buerger’s disease (Thromb- 
angitis obliterans juvenilis), and on this point, where most scien- 
tists are of diverging opinions, a schism has arisen. We shall not 
enter into this fruitless discussion. The etiology of the disease is 
still in the dark, and on this way no clearness in this respect has 
been gained. 

In Europe Leriche and his school bestowed a great deal of 
labour on the etiology and treatment of the disease. Erom 1924 
date Lebichb’s first published cases, which he treated by peri- 
arterial sympathectomy and cervical ramisection of ganglion 
stellatum (8). In certain cases he found a hypercalcaemia and 
had thereby recourse to a second method, i. e. paratbyroidectomy. 
He has hereby had Pautbier’s researches for authority and he 
assumes that the hypercalcaemia and the frequently found calci- 
fications of the skin (Thieberge-Weissenbach’s syndrome) are due 
to disturbances in glandula parathyreoidea (9). As basis for their 
theory Leeiche and Jung made careful quantitative analyses of 
the amount of calcium in blood, urine and sldn (12). In treating 
scleroderma Leriche used both methods side by side, separately 
or in combination. Though we have not had the very latest liter- 
ature at our disposal, it seems to us as if Leriche had more and 
more gone in for sympaticus operations. Leriche himself admits 
that there are many different forms of scleroderma, and that 
hypercalcaemia is by no means a constant phenomenon (10, 12). 

Concerning parathyroidectomy in treating scleroderma a case 
published in 1931 by Moulonguet may be mentioned. It con- 
cerns a patient with Thieberge-Weissenbach’s syndrome and hy- 
percalcaemia. In addition, the patient had in the left lobe of the 
thyroid a parathyroidea adenoma that was extirpated. In spite 
of this the disease progressed mercilessly. The blood calcium values 
were certainly lowered, but there was no result of the treatment 
(15). 

Of American authors, Adson, O’Leary and Brown already in 
1930 published 16 cases treated by sympathectomy. These scien- 
tists suppose that scleroderma develops out of vascular (spastic) 
disturbances. The results were on the whole good. On the other 
hand, in 1939 Oarlock and Bernheim, on the basis of 17 oper- 
ated cases, argued for parathyroidectomy, even maintaining that 
no better method can be found (1, 2, 3). 

In Estonia Puusepp in 1936 published two cases of scleroderma 
treated by stellectomy with good results. In Sweden Laurell re- 
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ported a case of advanced scleroderma with, facial changes- oper- 
ated' on in 1938 by right-sided resection of gangl. med. et inf. 
The time of observation has been 4}jn years, and the condition of 
the patient has greatly improved. In 1943 Myhrman and Malm- 
STBOM likewise published a case of scleroderma with {calcinosis 
circumscripta), localized to face and fingers. The mobihty of tic 
fingers was already restricted. The case Avas treated by a double- 
sided high thoracal ganglionic sympathectomy. The mobility of 
the fingers did not improAm, but subjectively the patient felt bet- 
ter and thought that the skin had become softer. At the annual 
meeting of Svensk Kirurgisk Forening in 1944 one of. us (Hama- 
lainen) reported two cases of scleroderma treated by sympath- 
ectomy; these cases are included in this series (18, 7, 16, 5). 

From what has been said it appears that two operations have 
been reported to in treating scleroderma, but the cause of sym- 
pathectomy seems to have more advocates. The blood calcium 
proves to be normal, in most cases hardly exceeding the hmits of 
the normal value. Already in goitre surgery every surgeon is of 
the opinion that, in his relation to parathyreoidea, he ought to 
apply the old rule of Noli me tangere. At the District Hospital of 
Kuopio the normal method for goitre operations is ligation of a. 
thyreoidea sup. et inf., in other Avords a so-called physiological 
parathyroidectomy according to Lebiche (9), Avhereby a. thy- 
reoidea is hgated as proximally to its leaving a. carotis as possible. 
We have watched the changes in the blood calcium value before 
and after the operation and found that in certain cases it may be 
someAvhat loAvered, to rise again after a few days to normal values. 

Sympathectomy performed by a sldlled surgeon is, hoAvever, a 
relatively safe method, for Avhich reason alone the operation ought 
to be preferred. In illustration of this Ave might be allowed to re- 
port some figures from the District Hospital of Kuopio. During 
the period 1937 — 1944, 748 sympathectomies Avere performed on 
567 patients Avith only two deaths, both old men with arterio- 
sclerotic thrombangitis. 


Case Report. 

Case No 1. M. S., farmer’s wife, 38 years of age. Past history in 
short: Hereditarily nothing of interest except that a sister at the pres- 
ent is being treated at the District Hospital of Kuopio under the 
diagnosis: Dermatitis atrophicans Herxheimer. The patient has earlier 
been in good health. In March 1943 a Avhite, glassily shining, smooth 
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callosity developed in the skin above the right breast. This focus had 
a violet coloured outer edge and rras slovrly growing harder and harder* 
Later similar maculae began to develop on the abdomen and at last 
above the left breast. 

Status: Constitution ordinary, state of nutrition good. Above both 
breasts and on the lower part of the abdomen changes in the skin, 
about the size of a woman’s palm: they are shiny in the middle, an- 
aemic and surrounded by a violet coloured halo. On the abdomen cracks 
have formed in the lesioned part. In the epigastrium several small call- 
ous parts can be seen, which show a tendency to become confluent. 
The hands and feet are slightly cyanotic, though there is no acroc5’ano- 
sis. From the organs of respiration and circulation nothing noteworthy . 
Blood picture normal. Blood calcium 8.1 mg %. Fahrmus-Westergren 
20/45. WaR — , Kahn — , Diagnosis: Scleroderma. 

In October 1943 the patient reenters. Now she complains of shooting 
jDains, radiating from the right breast towards the armpit and of a 
slowly growing pressure on the intestines on the left side of the ab- 
domen. On October 14, 1943, Sympathectomia lumbalis 1. sin. (Hama- 
LAiJTEjsr.) Ether anaesthesia. On October 22, 1943, Sympathectomia L 
dx. is performed. (Hamalainex.) Ether anaesthesia. In both cases the 
two lowest lumbar ganglia are removed. The patient is discharged on 
October 30. No effect of the operation is observed, except that the 
patient reports that her legs feel hot. A month later the patient pre- 
sents herself for further treatment. Now an evident improvement has 
set in. The skin carapace on the abdomen and above the right breast 
has been considerably loosened and the callosity above the left breast 
has almost entirely disappeared. On December 1, 1943 is further per- 
formed: Exhairesis nn. splanchnici niaj. et min. Extirpatio gangl. lumb. 
II 1. sin. (Hamalaixex.) Ether. The patient is discharged on Decem- 
ber 9, 1943. 

Six mouths later, on May 5, 1944, the patient presents herself for 
after-examination. The callosities have now entirely disappeared. On 
the earlier affected parts now onl)- a slight desquamation can be seen 
on the skin, which otherwise is soft and looks quite normal. On June 
10, 1945, the patient returns for re-examination. Subjectively she is' 
quite w^ell and above all happy at having escaped the feared, daily 
growing pressure on the abdomen. On examination some small spots' 
with lessened pigment-amount can be observed on the left side, sur- 
rounding the sympathectomy cicatrice. No new foci have formed. In 
this case the changes in the skin above the right breast disappeared, 
though on this side onlj’' the two lowest lumbar ganglia were removed. 
Literature presents several similar instances, in which an one-sided: 
operation causes a striking improvement also of other, more distant 
foci. 

Cam No 2. E. H., farmer’s daughter, 12 years of age. Encouraged 
by the good result in the former case w'e called this girl to the 
hospital. She was suffering from advanced diffuse scleroderma, the 
treatment of which had earlier been considered hopeless. In 1942 the 

14 — i5i787. Ada chir. Scaiidinav. Vol.XCIIL 



206 MARTTI IIAMJiLAINEN AND BROR-AkE SODERLUND. 

patient Iiad been admitted to the hospital: large parts of the trunk 
and the extremities were then affected. Tlie extent of the foci is the 
follomng: Along the lateral side of the right leg a focus is spreading 
from the lateral malleolus upwards, it is slowly growing broader and 
reaches its largest extent, about the she of two flat hands, in the right 
glutear region. On the outside of the left thigh, above the knee, a focus 
the size of a flat hand. In the sacral region a transverse focus. In the 
shoulder region smaller foci. Over the right deltoidea and trapezius 
region an area runs down towards the upper arm, spreading partly over 
fossa supra- and infraclavicularis. Another focus is found on the lat- 
eral and dorsal parts of the forearm, ending in the region of the knuck- 
les. The lateral and dorsal parts of the arm and forearm are badly 
affected. On the breast five smaller foci are found. The abdomen is 
the seat of great changes. On the right side a focus from the symphysis 
to the umbilicus is seen, stretcliing laterally along the iliac crest up 
towards the rib bow. On the left side a similar focus of smaller extent, 
about 10 X 15 cm., between spina iliaca ant. sin. and the umbilicus. 
The Avorst changes are found in the regions of the left elbow and the 
right leg, Avhere radiating cicatrices after healed chaps are seen. The 
slm in the affected parts is of very firm consistence, partly hard as 
bone, partly atrophied. NcAvly affected parts have a reddish Auolct 
colour. Because of the changes, the movements in the right hip and 
left elbow are restricted and painful. As a result of the cicatricial con- 
tractions a very pronounced atrophy is seen in the hip and the lower 
leg. The patient is leanish and looks tired. From the organs of respira- 
tion and circulation nothing noteworthy, blood calcium 10. o mg %. 

On October 27, 1914. Exhairesis nn. splanchnici et exstirpatio gangl. 
liimb. I et II 1. dx. Ether. (Hajialaixex.) Because of the induration 
and the cicatrices in the sldn on the right side of the abdomen, the 
incision is made along the twelfth rib: splanchnicus and both the upper 
lumbar ganglia are resected. On November 6, 1914 the foci feel warmer 
and somewhat softer. The cicatrices are of the same character as earlier. 
On NoAmmber 15, 1944. Sympathectomia luinb. 1. sin. Ether. (ILuia- 
LAiNEX.) The incision passes through the badh' indurated skin, and 
one has a feeling of cutting in cicatricial tissue. Three ganglia (L. Ill, 
IV, Y) are remoAmd: the operation is rendered more difficult by a 
lymphadenitis in the retroperitoneal lymphatic system. On November 
23, 1944, the Avound healed p, p. i., and the patient feeling well. The 
skin carapaces have been loosened. The lesions situated on the abdo- 
men are no longer sharply outlined and the skin has regained its former 
flexibility. The left leg feels normal. The skin on the outside of the 
right leg is Amry much improAmd, except the cicatrice and its nearest 
surroundings. The patient is discharged improved. 

Ee-examination on May 12, 1945. General condition strikingly good. 
App. nerv., circulat. et resp. nothing to be noted. Local status: the 
affected parts haAm noAV become quite soft and pliable. Extensive 
areas with thin and atrophied skin still remain, but complete restitu- 
tion was not to be expected. This is certainly not astonishing, consider- 
ing the graAm lesions that had ensued from the infected ulcerations. On 
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the outside of the right leg a 55 cm. long and 5—3 cm. broad cicatrice 
is found, adherent to the underlying tissues. The right thigh and calf 
badly atrophied, the mobility of the knee is now 180 — 190°. The mob- 
ility of the hip also 180—190°. On the lateral and back sides of the left 
arm and forearm a cicatrice with pale, atrophied skin is seen: the same 
is found on the back of the right hand. These cicatrices are not fixed 
to the substratum, but freely movable. The mobility of the upper ex- 
tremities quite normal. The skin of the trunk has completely regained 
its normal consistence and suppleness, only a brownish, spotwise 
pigmentation remains. The patient is feeling quite well and no 
new foci have developed. (iSee figs. 1, 2, 3.) — Though in this case 
only a double-sided lumbar sympathectomy was performed, the areas 
on the upper extremities were so much improved that a stelleclomy was 
not considered necessary. In this apparently absolutely hopeless case 
the progress of the disease was anyhow arrested and an invalidated 
person was saved. 

Case No 3. E. K., female adviser of domestic economy 38 years 
of age. Hereditarily nothing to be noted. She has generally enjoyed 
good health, except that she has several times had angina. In the spring 
1934 the patient observed that the skin under her chin w'as gradually 
growing stiff and hard. In 1935 this stiffness gradually spread over the 
shoulders and the neck. About the new year 1938 she was treated at 
the Dermatological clinic of the University under the diagnosis Sclero- 
dermia. She felt better for a time. She has also been suffering from an 
obstinate headache and has at times had a feeling of suffocation. She 
has observed that the skin of the face is very sensitive to cold and that 
the region round the mouth is feeling stiff. The patient is feeling de- 
jected and oppressed. Last summer she had a sensation of pressure on 
the upper parts of the breast and the skin here felt tight when she 
breathed, especially on exertion. 

Status: General condition good, nothing remarkable from the organs 
of respiration, circulation and digestion. WaR — , Kahn — , blood Ga 
9.8 mg %. Colour and moisture of the skin normal. The patient looks 
as if she were wearing a mask, the facial e.xpression' is stiff and lifeless. 
The skin on the lower parts of the face feels drawn and somewhat in- 
durated. The skin is fixed to the underlying tissues. The skin on breast, 
abdomen and shoulders is firmer than normal, but softer than that 
on neck and chin. The indurated parts cannot be lifted into folds. On 
abdomen, breast and back the skin can be lifted into folds, Avhich ne- 
vertheless easily slip from the grasp. The movements of the mouth are 
slightly restricted. She can open the mouth about 3 cm. The move- 
ments of the neck are somewhat restricted, especially the backward 
bending. The movements of the arms normal. 

Diagnosis: Sclerodermia diffusa. 

On January 11, 1945, Exstirpatio gangl. thoracocervicalis et thora- 
calis II 1. dx. Ether. (Hamalainen.) The operation technically very 
difficult because of two circumstances. The pathological changes are 
not limited to the skin only, but continue down to the skeleton and the 
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rib's. The tissues arc ocrlematosc and touglily rubbcriiko, they bleed 
easily, so that it is difficult to get a good hold -with t^-eezers. Triiucus 
tbyreocerncalis and a. vcrlebralis must both l)e ligated. The ple.x'us 
roots go beyond the neck of the first rib and cover gangl. stellatanr 
the orientation and ojieration arc rendered more difficult. Gauch 
stellatum lies partly under plexus, so that the upper pole must he left. 
Downwards truncus is detached without difficulty, but thora calls II 
is easily detached. All the time during the ojjeration plexus must he 
strongly stretched to the side with a blunt hook, in order to get at the 
ganglia. On January IS, 10-15, the wound healed p. p. i., but the pa- 
tient complains of jiains in the right arm. No improvement ean he 
found. The patient is discharged unim])roved. 

Re-examination on May 10, 19-15. General condition good. Blood 
calcium O.ne mg %. The changes in the skin have improved. The sldn 
on the right side of the neck and the shoulder has become much softer, 
it has now a normal consistence and cannot be distinguished from nor- 
mal skin. On the left side no im^irovcment can be seen. Subjectively 
the patient rejjorts that her face no longer feels stiff. She has no longer 
a feeling of pressure aud the sensation of suffoeation has disa])peared. 
The headache is now localized to the right side of the head and is 
milder than before. She is still suffering from the sequelae of the plexus 
stretching. The right hand feels forceless and is easily benumbed. No 
sensibility disturbances. The fingers cannot be completely flexed. The 
forefinger is by a maximal bending 3 cm. from the jmlm and the little 
finger 1 cm. The others are 2..'> — em. The mobility of the thumb 
is complete. This is the sequel of the violent stretching ])lexus brachialis 
dx. was subjected to during the operation and these injuries can still 
be expected to disni)pear. The patient also wants the left side to he 
operated on, but the operation is put off till the plexus damage on the 
right side has improved. 

This case prcseiiis a completely different pathohgico-anatomicaJ picture 
than the preceding ones. The changes in the skin are hard as in the two 
earlier related cases, but they also stretch deep down into the musculature 
and the intermuscular conncctirc tissue and render the performance of 
the operation much more difficult. In this case no improvement has 
taken plaec on the other side of the neck and the shoulders. 

Case No 4. P. K., businessman, 28 5 -cars of age, Kuopio. Hereditarily 
nothing noteworthv. At the age of nine he drunk Ive and was after- 
wards treated for four x'cars bx' probing of the oesophagus. Afterwards 
he felt well aud was in good health. In the summer 19-10 the skin ou 
the lateral side of the left thigh began to grow darker aud the vein 
net was here more sharph' outlined. In August 1911 the skin in the 
said place grew firmer and stiffer and a short time afterwards the cor- 
responding region on the right thigh aud the lower legs and the sacral 
region changed. The skin in these regions Avas sensitive to pressure 
and was beginning to shoAV chaps. The patient had a slight^ heightened 
temperature (37.2 — 1° 0) and had sometimes pains so that he found it 
difficult to walk. He served at the front, but was sent to a war hospital 



SURGICAL TREATMENT OP SCLERODERMA. 


209 


to receive medical treatment. There both arms were rapidly affected. 
His condition did not improve in spite of energetic therapy with arsenic 
and various hormone preparations. He was discharged from military 
service because of his illness. The foci showed no tendency to spread. 
At times the symptoms abated a little to be aggravated again. The left 
side has all the time been more seriously affected. In October and No- 
vember he was treated at the dermatological clinic of the University. 
He had then a sensation of a circular pressure round the lower extrem- 
ities, the feet were easily benumbed, and he could not wailc far. He 
was treated by Testoviron and Corticosteron. His condition improved 
during his stay at the hospital and the skin on the left leg became con- 
siderably softm-. Since then he has at times had dispensary treatment 
Avith hormones. 

The affected parts were sensitive to cold: the patient also observed 
that the perspiration in the affected parts was lessened. New foci did 
not form afterwards, but he is still suffering from a feeling of numbness 
and from compressing pains in the legs and arms. These pains are 
worse on the left side. The skin on the outside of the left leg has be- 
come thin and shiny: the veins arc clearly outlined under the thin 
skin. At times the patient has been feeling better, but the disease is 
progressing. The patient has often been recommended to submit to 
an operation because of his illness, but he has not dared to do so. On 
May i, 1945, the patient felt acute pains in the abdomen and nausea. 
The pains gradually concentrated to the right side of the abdomen and 
he was admitted to the hospital under the diagnosis Appendicitis ac. 
Scleroderma. 

Status on admission; General condition good. Constitution ordinary. 
From the organs of respiration and circulation nothing to be noted. 
Abdomen; Abdominal wall soft. Distinct sensitivity to pressure and 
defence in McBurney’s point. Rovsing -f-. Skin symptoms: On the 
lateral sides of the lower extremities, almost symmetrically placed 
changes in the skin, stretching doAvn to the malleolus externus. The 
skin is here thin and pale and adherent to the underlying tissues and 
of a doughlike consistence. It is difficult to lift it up in folds: the veins 
are sharply outlined. In the ankle region chaps are seen in the skin. 
On both thighs a couple of spots, 4x7 cm., are found, which are firmer 
than the surrounding parts and feel thickened. In the region of the 
elbow joints, on the extensor side, an area, 5x6 cm., the skin is here 
of a reddish violet colour and feels firm and oedematose. In the sacral 
region an oval focus, 4x8 cm., of verj'- firm consistence. The edges 
are of a light violet colour and the central part pale yellowish. Blood 
calcium 9.46 mg %. WaR — , Kahn — . It is suggested to the patient 
to have a left-sided lumbar sympathectomy performed in connection 
with the appendicectomy, to which the patient also consents. 

_ On May 5, 1945, Appendicectomia et sympathectomia lumbalis 1. 
sin. Ether. (Hamalainen.) Appendix retrocaecal, gangrenous, not per- 
forated. On the left side Uvo large ganglia and truncus are obtained. 
The day after the operation the patient spontaneously reports that the 
legs feel warm and that the feeling of numbness has disappeared: the 
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skiu is no longer pale, but of a reddish violet colour. May 14, 1945 
the Tvounds healed p. p. i. The left leg and foot feel warm, 36° C, cor- 
responding value on right side, 33° C. The sldn on the left leg dry and 
scaly, it is easily lifted in folds. On the lateral side of the thigh a skin 
area can still be felt that is of a yellow colour and of firmer consistence. 
The patient is discharged. Will return later for renewed operation! 

Which general conclusions are we justified to draw on the 
basis of these operated cases? As we have already mentioned, 
it has not been our intention to draAv, from these few' cases, any 
far reaching, hypothetical conclusions, of which the literature on 
this subject presents more than enough. 

We are content to state that our cases show' that scleroderma 
is not a therapeutically incurable disease. The time of observation 
is in our cases short, and scleroderma is certainly a disease that 
at times show's spontaneous improvement, but the first case 
described above is nevertheless a good example of the effect of 
the surgical treatment. The patient’s illness had a strongly pro- 
gressive tendency and show'ed already alarming symptoms. Six 
months after the operation the change in the sldn had practically 
comjjletely disappeared, and this state has now' lasted one and 
a half year. 

As in our cases no disturbances in the calcium metabohsm 
have been observed, it is natural that no attacks have been made 
on the parathyroids. Besides, the histological changes in ex- 
tirpated gangl. parathyreoidea, as they have been described in 
the literature, have been of rather problematic nature, and as 
to the hypercalcaemia, it has kept within almost physiological 
limits. We, for our part, recommend sympathectomy as the meth- 
od of treatment, especially as the risk is smaller and the para- 
thyroids are organs that we have learnt to respect because of the 
danger of tetany. 

It would be a great step in the right direction if the surgical 
treatment of scleroderma w'ould be loiown also by the dermatolo- 
gists, so that the cases of scleroderma that are found to baffle 
all other treatment would be remitted to the professional surgeon. 
In the fight against this disfigm’ing and invalidizing disease, 
everytliing possible ought to be tried in order to mitigate the 
sufferings of the patients. 
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Summary. 

After a short historical survey four cases of scleroderma treated 
by sympathectomy are described. Time of observation; V-jo year 
and shorter; the results have so far been good. It is stated that 
scleroderma is not an incurable disease and that the surgical 
treatment is justified. Sympathectomy is preferred to para- 
thyroidectomy, one of the reasons being that this operation is less 
risky. In conclusion the desirability of a co-operation between 
dermatologists and surgeons is stressed. 


Ziisammenfassuiig. 

Nach einem kurzen geschichtlicheii ijberblick werden vier mit- 
tels Sympathektomie behandelte Halle von Sklerodermie beschrie- 
ben. Die Beobachtungszeit ist 1^. Jahre oder weniger, die Ergeb- 
nisse waren bisher gut. Es vird festgestellt, dass die Sklerodermie 
keine aussichtslose Krankheit darstellt, und dass die chirurgische 
Behandlung ihre Berechtigung hat. Die Sympathektomie wird 
der Parathyreoidektomie vorgezogen, u. a. wegen der geringeren 
Operationsgefahren. Schliesslich Avird betont, dass ein Zusammen- 
arbeiten der Dermatologen und Chirurgen bei der Behandlung der 
Sklerodermie wiinschenswert ist. 


Resume. 

Apres un court historique, les auteurs decrivent quatre cas de 
sclerodermie traites par la sympathectomie. Temps d’ observation; 
1^2 an au moins. Jusqu’ici les resultats ont ete bons. Les auteurs 
constatent que la sclerodermie n’est pas une affection sans espoir 
et que le traitement chirurgical est justifie. La sympathectomie 
est preferable a la parathyroidectomie, surtout a cause des 
risques moindres de I’operation. En conclusion, I’autem’ souligne 
rutihte d’une collaboration entre le dermatologue et le chirurgien 
dans le traitement de la sclerodermie. 
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From the General Department of the State General Hospital of Tampere. 
(Surgeon in Chief: V. TUOMIKOSKI, M. D.) 


Iiiclefiliite P*ain in the Right Flank and its 
Origin — a New Syinptoni of Ileitis. 

By 

K. R. INBERG. 


Besides upper abdominal pain Avhicli depends on gastritis, 
gastroduodenal ulcer and other organic, pathologic changes acute 
or chronic pain conditions in the right flank and iliac fossa cause 
the most common diagnostic problem for the surgeon. In this 
connection the differential diagnosis of appendicitis must above 
all be taken into consideration. From diagnostic and differential 
diagnostic difficulties arise a glaring grievance in the ariving of 
patients into hospital treatment. The cases which demand an 
urgent operation come often — even nowadays — too late in 
spite of a repeating accejituation by the surgeons for an early 
operation. On the other side again patients who do not need an 
operation, are even too ready — often with recommendations 
from physicians — to come to the hospital because of an obscure 
pain in the right flanlc or iliac fossa. Also a useless appendicectomy 
which follows an unjust diagnosis, is in certain cases injurious and 
even dangerous. 

Especially in cases of chronic pain, the importance of appendi- 
citis has been overestimated. According to Marshall (1938) in 
deahng with acute right iliac fossa pain, the appendicitis might be 
correct diagnosis in 60 per cent., but in chronic cases not even in 
10 per cent. The excessive accentuation of the importance of ap- 
pendicitis has obviously happened at the cost of other intestinal 
inflammations near vermiform appendix. This is indeed easy to 
•understand, because non-specific, limited inflammations in the 
ileum are insufficiently known. Sprengbl’s (1906) well known 
assertion, that appendicitis is the only cause to all inflammatory 
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conditions of the right iliac fossa, is only by and liy verified as 
wrong. After Crohn and others (1932) published a paper on* a 
chronic, obstructive inflammation of terminal ileum, the interest 
in this, later on as a new entity approved disease aroused and the 
subject was treated in the literature in an increasing manner. The 
disease in question is, however, not quite new, as among others a 
paper of mine from 1939 nearer reports. The etiology is still un- 
Icnown. Over ten 3 -ears I have been dealing with ileitis in its dif- 
ferent forms. 

Later on when I was about 2’/; A’cars -within the period of 1935— 
1938 the substitute of the Chief Surgeon to the General Hospital of 
Tampere, I was cxceptionalh- interested among abdominal diseases 
in non-specific inflammations of the intestines. The notes on the past 
history and symptonrs and signs were attempted to make complete. 
In the observations on the operations I took part m 3 -se!f if possible. 
The operative findings show that the t}-pical, chronic, obstructive 
form of regional ileitis whicli leads to resection is -^-erv rare. I could 
not observe a single certain case during the time just mentioned. The 
first case is from the 3 -ear 1939 (No. 311). The disease appeared in a 
15 - 3 -ear old boy. The operation was performed twice, the first time 
in an acute stage. — Non typical, acute or chronic, often -wide spread 
inflammations of jcjuno-ilcum, especialh- of the latter, were a little 
more common. The differentiation of a certain stage of ileitis from an 
already earlier well known condition, named ileum terminalc fixatum 
in which scar formations in meseuterium of terminal ileum are in fore- 
ground, is not possible in an inflammation stage of the last mentioned 
disease. In addition to that mv microscoi)ical c.xamiuation of ileum 
show changes similar to those seen in the genuine form of ileitis. — The 
hj-perplastic ileo-typhlitis, which earlier was considered nearly always 
caused by tuberculosis, proved also to be verv uncommon (1 case). 
Instead of this I have more often observed an acute perforative or 
chronic sigmoiditis. — In connection with appendicectomy there was 
carried out a number of observations on inflammatory changes of the 
ileo-coecal region. A part of macroscopicall 3 ’ normal vermiform ap- 
pendices were investigated microscopicall}- b}- comparing -\vith normal 
cases. The same was done with other deposited tissue samples. In the 
General Hospital of Tampere between June 1st 1935 — May 31st 
1938, there were treated 7,202 in-patients in all. During the same time 
the appendix was removed SIO times (19 per cent, of all operations). 
Among these in 124 cases vermiform appendix showed macroscopically 
no changes, but there -n-ere contemporaneous inflammatory conditions 
in ileo-coecal region. The group of diagnostic errors caused by extra- 
intestinal conditions, among others b)’- diseases of the kidneys and 
ureter, pneumonia and so on, was very small compared -with this. 
The changes were: h 5 -perplastic lymphatic glands or their conglomerates 
and obidous inflammations of serosa or the deeper layers. The inflam- 
mation, which was located more often — that is in 90 cases — to the 
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terminal ileum or around it, appeared in general clearer as in some 
cases earlier published by me. An analysis of the symptonis and signs 
of the results of laboratory investigations and operative findings and 
comparison with the cbnical picture of regional ileitis showed that in 
most cases the disease in question must be a mild form of ileitis. The 
pain and other symptoms received so their explanation in spite of ne- 
gative findings with regard to appendicitis. According to my observa- 
tions mesenteric lymphadenitis in adults at least very seldom can be 
held as a separate disease, for an accurate inspection or an microscojhc- 
al examination usually showed contemporary intestinal changes. The 
enteric origin of mesenteric lymphadenitis is also nowadays quite 
commonly approved. — In the last r’cars I have taken, according to 
my hospital experiences, a more and more conservative standpoint 
with regard to the treatment of abdominal cases with somewhat un- 
certain pain symptoms. Even exploratory oj)erations in this connec- 
tion I have had indicated only in exceptional cases, because in my 
opinion, at least to some extent, it is possible to clear the diagnosis on 
the ground of symptoms and signs. The war has broken off my possi- 
bilities to make continuous observations on the various forms of ileitis, 
its etiology, and the rate of occurrence. 

According to my own investigations and literature studies the 
clinical picture characteristic as well to the progressive, severe 
inflammation, which often leads to complications as to its milder 
form can be defined quite exactly. A ‘progressive regional ileitis is 
a chronic lesion. The disease, which appears usually in the years 
of growth or in young adults localizes mostly, but not always, in 
the terminal ileum. The inflammation shows a certain tendency 
to proceed to partial intestinal obstruction and intraperitoneal 
abscess and intestinal fistula formation. Sometimes the acute 
initial phase resembhng appendicitis caused an appendicectomy, 
and this operation was understood, to be in fault for the com- 
plications. It is true Strombeck (1937) claims it as not being 
verified, that an acute stage should precede the chronic form. 
Symptoms and signs are intestinal pain, tenderness and diarrhea, 
sometimes with mucous and bloody stools. In addition to that 
there are observed general symptoms and signs of a slight infec- 
tion: a moderate fever, loss of weight, and leucocytosis. Tender- 
ness on pressure is situated in the right lower quadrant, as an- 
nounced for example by Kosenblate and others (1936) and Cabot 
and Adams (1938). — Typical for the mild form of ileitis are 
abdominal pain, local tenderness, fever almost immediately in the 
beginning, and symptoms of intestinal disorders, chiefly diarrhea, 
flatulence, and borborygmus. The recurrence of the symptoms 
and signs during long periods — often during months and years 



216 


K. E. IXBEEG. 


— usually in second or tliird decade is typical. The exacerbations 
■with some resemblance of appendicitis also characterize the disease. 
The pain and especially tenderness localize in the right area of 
mesenterium. j\Iy follow-up inquiries, although small in num- 
ber, have shown that this form of the condition does not give 
rise to intestinal stenosis. — Abdominal pain, general inflam- 
matory and intestinal symptoms and signs unite so closely that, 
according to my opinion there can be spoken of a special syn- 
drome — ileal syndrome. It is true, all the S 3 ’-mptoms need not oc- 
■cm: contemporarih* — some of them can be lacldng or are appearing 
less clearly. An accurate knowledge of the past history usually even 
then clears the presence of the typical syndrome. 

Before the praeoperativc diagnosis can be made, Sxapper 
(1938) holds an X-ray investigation absolutely necessary. It seems 
to me that there is an attempt to pay too much attention to the 
string sign of Kaxtob, first described by him in 1934 in connec- 
tion with this disease. Schikz and others (1939) for example 
mention this as the only radiological sign of ileitis. In those cases 
of mine which concerned the mild form and in which an X-ray 
investigation was performed b}' a radiologist determining of a 
barium narrowness was not possible. This is obvious if we think 
that the pathologico-anatomic basis of the sign must be an in- 
filtrated, thiclavalled ileum with a simultaneously narrow lumen. 
Instead of that the statement of Cabot and AnAjrs, according to 
■which the barium ineal usually^ shows a hypermotility and later 
a narrowing of the lumen, is more accurate. The determination 
of the hypermotility is quite important: several times this sign 
in those of my cases in which past history and objective examina- 
tion made the irresence of a mild ileitis possible remained as the 
only one verified by the radiologist. It should of course be re- 
membered that this is no sign pathognomonic only for ileitis. 

The diagnosis of ileitis mostly have had to be held uncertain. 
The symptoms and signs yet known are somewhat indefinite. The 
differential diagnosis between ileitis and appendicitis may be pos- 
sible only at an operation. 

During many ymars I have made some observations on local 
tenderness and pain, which facilitates the diagnosing of ileitis. 

The question concerning abdominal pain has been treated in a wider 
extent on a theoretical and especiallj* practical point of ■view among 
others in a paper of mine from the y^ear 1938. Therefore I restrict 
myself to mention only the most central points of it. There are dis- 
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tinguished as well deep as superficial abdominal pain and tenderness. 
The sensations of pain are believed to be transmitted either by auto- 
nomous or cerebrospinal nervous system. The question is still finally 
unsettled. Taking into consideration the situation of the pain re- 
garding the diseased organ, there is to be spoken of a local, farther 
on radiating or a referred pain. My observations, concerning gastric, 
duodenal and jejunal ulcer, seem to show that to the deej) tenderness 
on pressure joints an inflammation-lymphangitis and lymphadenitif? 
in the ligaments sujiporting the organ. My measurements showed a 
correspondence of the point of maximum tenderness with these in- 
flammatory changes. My chnical observations Avhich are confirmed 
by pathologico-anatomic examinations and in one case made radio- 
logical observations speak in favour of the origination of tenderness 
and pain, as transmitted by the cerebrospinal nerves, in the surround- 
ings of the abdominal organs. I do not Jiave any wishes to deny the 
importance of spasmodic contractions and dilatations of the digestive 
canal as causing pain sensations through stretching and pulling the 
cerebrospinal nerve end organs in the ligaments, but 1 am pointing 
out inflmmation as probably the most general factor in the origin of 
abdominal pain. Of course inflammatory conditions cause pain except 
through mesenterium also through parietal peritoneum. Consequently, 
I deal with the question of pain from anotlier point of view than many 
authors of the last years, for example Baueh (1939). They are ex- 
cluding entirely pain joining visible anatomic lesions and inflam- 
mations restricting themselves to treat only the part i)layed by sym- 
pathicus in different kind of jraiu conditions even in neuralgia. AVith 
our knowledge in its present phase, it does not seem at all certain, if 
the irritation of autonomous nerves in the organs produce a clear and 
distinct abdominal pain. — As a reason for my earlier pain studios were 
the microscopical investigations on the inflamed ileum and its mesen- 
terium. 

The tenderness and pain characteristic to both the severe and 
mild form of ileitis may remind of similar symptoms and signs, 
which are held to be typical for aiij)endicitis. It is well known 
that in the diagnosis of appendicitis observing the position of the 
point of maximum tenderness has an important significance. From 
the fact, how the point of maximum tenderness corresponds with 
Mac Burney’s point, the diagnosis may benefit. Only there is to 
be taken into consideration, that the latter point is not fixed, 
that is situated in the same place in all people suffering from ap- 
pendicitis. The known distance from anterior superior iliac spine 
can be held only as a somewhat average measure from the pro- 
minence just mentioned. The area of maximum tenderness can 
be located in the line drawn to umbilicus or cranial or caudal 
from it. Sometimes, though very seldom, it can also be determined'' 
considerably nearer the umbilicus. 
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Already earlier in the literat\ire there have been mentioned 
observations, although small in number, concerning the locahza- 
tion of the tenderness on j)ressiire in ileitis to a point in the ab- 
dominal parietes mhich is not the same as Mac Burney’s point. 
Strombeck (1932) states in his paper on tuberculous and non- 
specific mesenterial lymphadenitis that a somewhat limited ten- 
derness often was present in Kiimmel’s point K. Kummel (1921) 
once pointed oiit in chronic appendicitis the lack of signs re- 
garding Mac Burney’s and Lanz’s points so valuable in the 



diagnosis of acute cases. Instead of that the tenderness is often 
situated nearer the umbilicus, about 1 — ^2 cm downwards or to 
the right. 

In my own cases, too, I observed — after becoming more 
familiar with the clinical picture of regional ileitis — the localiz- 
ing of the deep tenderness distincter near nmbihcus. Observations 
on the local tenderness have been made in 30 cases of ileitis. Of 
these 27 cases are to be kept as belonging to the mild form. The 
diagnosis has been verified by an operation. In three cases again 
symptoms of obstruction appearing in an earlier or later stage have 
led to a resection of the ileum or an ileo-transversostomy. The 
point of maximum tenderness was situated 2 — 6 cm, on an average 
3.5 cm (fig. 1 — K) /o the right and below umbilicus usually in the 
line drawn to anterior superior spine or a little caudal of it. As 
the length of the spino-umbilical line according to my measur- 
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jngs^ is 11. cm and a.s Mac Burney's point is situated near su- 
perior anterior spine — according to one definition. 5 — G cm from 
it, — points characteristic for ileitis and appendicitis do not con- 
gruatc. — The point of greatest tenderness in my notes vras 
described to have the size of 1 — 2 finger-tijis, 

I have also carried out observations according to vhich it 
seems possible to explain the appearance of the tenderness. Se- 
veral times in my operations the measured point of maximum 
tenderness vas seen to correspond with the greatest conglomerate 
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of lymphnodes, usually D — G cm, sometimes a little farther on 
from the ileo-coccal valve, several centimeters from ileum, near 
the base of its raesenterium (fig. 2 — K). From this point further- 
more continued a string of enlarged lymphatic glands straight 
upwards in connection with inferior vena cava as high as it was 
possible 1o touch. Otherwise again in those cases where the 
maximum tenderness was to be found somewhere else the opera- 
tion often showed a corresponding conglomerate. The greatest 
tenderness to pressure in peritj'phlitis and tj-^jhlitis is situated in 
general more laterally than in ileitis, on the cranial side of Mac 
Burney's point. The enlarged lymphnodulcs are in the ascending 

' Tlic incaburinp'i wore carric<l out in 340 persons of Wcst-Finland in an ago 
i'S— 70. Persono uitli alinormnl shape of (he abdomen (ndiposita*;, nietoorism and 
."■o on) were cvchidod. AVith a .stiff mca.siiring-tape the .shortest distance betu'cen 
.‘•iiperior anterior !-pinc and unibilicii'- was incaMircd. Tlie estimations varied from 
12 to Ki.j cm. 
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mesocolon. Often in ileitis also tlie wall of the coecum is slightl}>- 
inflamed and there can he seen lymphatic glands both in the me- 
senterium and mesocolon. The inflammation in the terminal ileum 
usually however is intensely marked and the conglomerate si- 
milarly larger (fig. 2). The tenderness is then found in the typical 
place for ileitis. If the changes in the coeciim are distinct it is 
of course convenient to speak of ileotyphlitis. In a severe, acute 
stage of ileitis, when the inflammation comphcated by peritoneal 
irritation localizes in a wide area, enlarged lymphatic glands are 
to be found in different places in the right iliac fossa. This was 
seen in one case of my material, Avhich I operated upon (No. 311/ 
1939). Tig. 2 presents, with slight schematism, the operative 
findings in this case. The terminal ileum was inflamed severely 
and oedamatous, giving an impression of a rigid tube. A wider 
area Avas found tender, but the i^osition of the looint of maximum 
tenderness Avas typical. Wide spread tenderness often extending 
on the other side of hlac Burney's point AA’as qiiite common. The 
slight pain sensation on pressure may sometimes be peritoneal in 
origin, partly again mesenterial. The deep tenderness is character- 
ized by the moAdug of the point of greatest tenderness in congru- 
ence AATith the organ and its ligaments, Avhen changing the posi- 
tion of the patient. In preferable conditions this can be demon- 
strated easily. — The opinion, that tenderness often corresponds 
with lymphadenitis, is confirmed also by the folloAving obserA’-a- 
tion of mine. Very often a narroAv area as far as near the costal 
margin Avas found tender. This is schematically draAA'n in fig. 1, 
from Avhich for the sake of clearness the area in the right iliac 
fossa and round the umbihcus is excluded. 

Some antomical and clinical features are also to be taken into 
consideration. The basis of the mesenterium AAuth a length, ac- 
cording to Trea’'es, of 6 inches begins just on the left side of the 
second lumbar vertebra, and foUoAA's an oblique hue running 
doAvuAvards to the right iliac fossa. It crosses the aorta and also 
the A’^ertebral column in the leA’^el of the forth lumbar A’ertehra, 
and ends just caudal of the spino-umbihcal line in ileo-coecal 
junction (Treves, Corning). The umbilicus is projected upon, 
the intervertebral disc betAveen the third and fourth lumbar ver- 
tebra. From these circumstances folloAvs that the end of mesen- 
terium with its typical conglomerate of lymphnodules must be 
situated near the umbilicus on the right side and just under the. 
spino-umbilical line. — In 21 operations Avhere an acute inflamed 
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verniiforiii appendix was removed part of tlie intestinal canal 
presenting itself — sometimes under the covering omentum and 
once under the tip of the appendix ~ in the wound placed in the 
tender point, was ileo-coecal valve (fig. 2 — B). This region again 
almost exactly corresponds with the lowest regional tymphatic 
glands situated in the base of the mesenteriole, behind the in- 
testine. Besides of this I have not found out that Kummel’s points 
should be characteristic for the very uncommon chronic appen- 
dicitis, Kummel’s material might have consisted of cases of ileitis, 
although he denies the presence of pathologic changes in the ap- 
pendices. 

The pain in ileitis, especially in an acute stage and in the 
exacerbations, very often begins in the same way as in appendi- 
citis — in epigastrium and then in some hours moves towards the 
umbilicus and to the right of it, Morley (1931) points out, that 
ileal pain as a real, vague intestinal pain is to be felt in the middle 
line above the umbilicus. According to Jones (1938) pain in the 
area below umbilicus again points at the ileum. The latter stand- 
point seems to me more likely. 

Besides probably mesenterial and peritoneal pain from the 
baclnvall of abdominal cavity, I have observed still another Idud 
of pain in ileitis, Tlie pain is referred, that is, it is not situated in 
the area of 'heal” ileal pain. My first observation, made in the 
year 1936, is from a female patient, treated in hospital 4. II. — 
11. 11. (No, 232). The patient had in addition to a protracted 
right side abdominal burning an obstinate pain in the right flank 
and iliac fossa close to the iliac crest (fig. 1). Later on I have 
noted this separate pain symptom altogether in 32 cases of 
ileitis. My observations concern with one exception the mild form 
of the disease. All patients have been operated upon. Very often 
the pain is announced to be clearest in the flank on both sides 
of the highest point of iliac crest. The painful area also is slightly 
tender. The right side pain has often irritated the patients, be- 
cause they have believed to suffer from an appendicitis. To this 
disease usually, however, does not belong a separate, limited flank 
or iliac fossa pain. In gangrenous appendicitis, which diagnosis 
consequently is to be held certain, the lacldng of this symptom 
was noted by me in a consecutive series of 26 cases. The pain 
symptom I have observed is strictly to be separated from Head’s 
sign already on account of its regularity. The differentiation should 
also be made from intercostal neuralgia, myalgia and so on. 

15—454787. Acta cUr. Scandinav. Yol.XGlIL 
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In out-patient departments, in my private practice, and in tlie 
army some of the patients with abdominal disorders I have ex- 
amined, announced tliat tliey were suffering from a right side 
flank pain. The examination was made because an appendicitis 
was suspected. In certain seasons, above all in winter time, but 
sometimes in the summer, the number of these cases, occasionally, 
has not been quite insignificant. Because the diagnosis has not 
been verified at an operation it is better, at least in this connec- 
tion, to speak about the ileal syndrome than ileitis. The flank 
pain s 5 '’mptom belongs consequently quite constantly to the syn- 
drome just mentioned. Sometimes, however, this symptom is lack- 
ing from an otherwise typical syndrome, but the fault seems then 
to be at least to some extent in the defective intelligence of the 
patient. The possibilit)’- that the syndrome could occur also in 
other abdominal diseases must remain unsettled for the present 
in lack of enough versatile and sufficient observations. For ex- 
ample the relation of ileitis to the so called fermentation dyspep- 
sia, the importance of which among others Svartz (1934) has 
pointed oxit, is not clear, because the stools in my cases were not 
examined in regard to Welch-Fraenkels bacillus. Therefore can 
not be excluded with certainty, that some of the cases should be- 
long to this disease. The fermentation dyspepsia namely localizes 
in coecal region and among other signs there is mentioned a right 
side tenderness. I do not believe that the diagnosis in most of 
cases of ileitis operated xipon should not be correct. Among others 
my bacteriological observations altliough defective and inter- 
rupted speak against it. There were found cocci regularly in the 
peritoneal fluid and in mesenteric glands. The same observation 
has partly been made earlier somewhere else. Of course it is pos- 
sible that mild cases with different diagnoses without operative 
or post mortem verification belong to the same group of diseases 
looked upon from different angles by the surgeon and the physician. 
At aU events, it is the duty of the surgeons to try to solve 
the problem of the ileal symdrome, with which the)’’ have the 
opportunity to come into contact for differential diagnostic 
reasons. 

It seems to me possible to give a satisfactory explanation on 
the origin of the referred pain, t}qpical for ileitis, by talcing into 
consideration certain anatomical and pathologico-anatomical 
facts, above all the position of the inflammatory changes in re- 
lation to the cerebrospinal nerves. My account on the operative 
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findings and tlie tenderness symptom facilitate tlie understanding 
of the origin of the pain. 

Fig. 3 shows the back wall of the abdominal cavity after removing 
the peritoneum. It has been drawn combining certain details from the 
text-books of Corning, Sobotta, Spalteholz and others. On the 
right side there are seen the three spinal nerve trunks of the lumbar 
segments. The relation of their origin to each other and to certain 
fixed points has been observed. The projection of the umbilicus and 
Kummel’s point in regard to the spine has been marked (fig. 3 — ■ U 
and K). Iliohypogastric nerve (fig. 3 — ■ I. H. N.), which is situated 



uppermost, is a mixed nerve like both the others. It comes from L^, 
and perforates the psoas magnus muscle to the inner surface of quad- 
ratus lumborum. After perforating the transversus abdominis above 
the iliac crest, the nerve is to be found between the muscle just men- 
tioned and internal oblique and terminates in tlie region of the sub- 
cutaneous inguinal ring (fig. 4. — I. H. N.). The middlemost —ilioinguinal 
nerve (Fig. 3 — I. I. N. ) -— also arises from Lj. It is thinner 
and inconstant. The direction of course is the same (fig. 4 — 1. 1. N.). 
Sometimes it lies just beside the former nerve. The third nerve — • 
genitofemoralis — arises from L, and is situated more medial (fig. 3 
— G. F. N.). 

The flank pain observed by me reminds of neuralgia and it ap- 
pears in a narrow area (figs. I and 4), where two nerves with their 
branches are lying near the surface. The lymphadenitis is situated 



224 


K, 11. INBEUG. 


near these nerves. It is true, the point of maximum tenderness 
and the corresponding conglomerate may remain just a little in 
the inner side of the nerve, in case this perforates the psoas raag- 
nus muscle in i.he lateral margin (fig. 3). The string of enlarged 
lymphatic glands, ^vhich continues upwards from the basis of the 
mcsenterium, instead, very probably crosses the iliohypogastric 
nerve. Inflammation in the lymphnodes easily spreads to the 
covering peritoneum in a somewhat wider area ns my microscopy 
of mesenteritis shows. Therefore the inflammation probably 
reaches the ilioinguinal nerve. IIuaun' indeed claims that the irrita- 



tion of the nerve trunk causes only a slight sensation of pain, but 
numerous observations show the arising of back ache through 
irritation of the cerebrospinal nerves in the retro-peritoneal space. 
Also a chemical irritament, that is blood, produces pain in the 
back when coming into contact Avith the nerves mentioned before. 
This is .shown by an observation of mine from one case (hTo. 2187/ 
1938), where a calcified aneurj'sma of the abdominal aorta had 
caused a large retro-jieritoncal hematoma. — It is well known 
that also sinusitis can be the causative factor of an inflammation 
in nerves near by. 

The flank pain symptom seems to be explained in the best way 
by considering it as a neuritis in ilioh}q)ogastric and probably in 
the adjoining nerve caused by an inflammation close by. 

My opinion is supported further by the fact that the pain dis- 
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appeared in connection with a diagnostic analgesia. The novo- 
caine injection was performed three finger broad in the abdominal 
muscles on the highest part of the iliac crest or a little caudal, 
close to the bone. Tor the present there are only few observations. 
In three cases, however, the phenomenon appeared distinct. 
Marshall has already in 1936 recommended test-blockade in cases 
of uncertain flank pain conditions, in which the pain is susj)ected 
to arise from diseases of the spine, neuritis, neuralgia and so on. 
According to Marshall it is not possible to make use of this 
method of examination when the presenee of a disease in the spin- 
al cord, for example herpes zoster, or arising of the pain deeper 
in the body can be suspected. Although he does not explain it 
nearer, this is probable, because pain in those cases can be re- 
ferred in a wide area, that is in peritoneum or pleura, skin (Head’s 
sign), and in the tissues between. — The lacking of a typical ilio- 
hypogastric neuralgia from the elinical picture of appendicitis 
depends on a different kind of lymphadenitis. 

I have not seen the pain symptom described by me mentioned 
in the literature up to 1941. Altschuler (1938), however, has 
described the tenderness beside the iliac crest and local muscular 
rigidity in the same area as a reliable sign in retrocoecal and 
chronic appendicitis. Also in one of our military hospitals — as far 
as I know — right side myalgia has been considered as characteristic 
for the acute stage of the disease. These observations may concern 
the same symptom. 

Already earlier Cope has pointed out the differential diagnostic 
significance of psoas and obturator tests and of determination of 
tenderness, arising in the nerves of lumbar segments, in recto- 
vesical and recto-uterine pouches. The branches of the nerves 
of dorsal segments descend on ventral side considerably below the 
corresponding segment. Thus greater part of the anterior wall of 
the abdominal cavity gets its nerves from the dorsal cord (fig. 4). 
Pain arising from the lungs (pleura) or the heart can so be re- 
ferred in the abdominal area. It is therefore important to ob- 
serve the appearance or lacldng of tenderness also in posterior 
part of the abdominal cavity. The flank pain symptom, when it 
occurs, can consequently be used as an aid in the differential 
diagnosis between intra-thoracic and abdominal conditions. 

It is obvious, that from my observations on the points of ten- 
derness also radiography can benefit. According to many modern 
authors (Oppenheimer 1931, Bowen 1938, Sohinz and others) 
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notice should be paid to the tender points in the radiological ex- 
amination of appendicitis. I cannot, however, agree with the last 
mentioned authors in it, that the examination in acute stage ne- 
ver should be well founded. There arc many abdominal cases pre- 
senting themselves with slight acute symptoms and signs — inflam- 
mations of ileum, appendix and so on — in which confirming of the 
diagnose decidedly is well grounded. — i\rnlcing conclusions of 
pathological changes of the intestines from outline radiography 
alone is uncertain. 

An useless appcndiccctomy is always a rej actable operation. 
Especially when the symptoms arise from an ileitis, the condition 
may continue. The dissatisfied patient, however, combines his 
pain- and other symptoms with the operation and thinks he is 
suffering from adhesions. Also the operation can cause an in- 
crease of the inflammation and thus indirectly fistula formation 
and even outbreak of an obstruction. — In diagnosing the in- 
completely known ileitis different methods of examination are 
well grounded and in the clinical examination of this condition 
the observation of all tlic symptoms and signs is necessary. 


Smninary. 

The progressive, regional ileitis according to the observations 
made in operations by the author is very rare, the milder form of 
the condition instead is more common. The symptoms and signs 
in both forms are somewhat identical. The principal difference is 
in the intensity. Tlic differentiation from appendicitis has caused 
most difficulties. An explorative operation in this connection is 
not often necessary, because, at least to some extent, it is already 
possible to determine from symptoms and signs the nature of the 
disease. — The point of maximum tenderness was situated in 30 
cases of ileitis, 3 of which belonged to the severe form, on an aver- 
age 3.0 cm to the right and below of umbilicus. In operations the 
measured point of maximum tenderness was seen to correspond 
with the greatest conglomerate of lymphnodes, usually 5 — 6 cm., 
sometimes a little farther on from the ileo-coecal valve, several 
centimeters from ileum, near the base of its mesenterium. Eroin 
this point still continued a string of enlarged lymphatic glands 
straight upwards crossing very probably the iliohypogastric nerve. 

Except mesenterial and peritoneal pain from the back wall of 
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abdominal cavity, tbe author has observed still another and quite 
a characteristic pain symptom in ileitis. The pain is referred and 
is not situated in the area of “real” ileal pain. It is announced 
to be clearest in the right flank on both sides of the highest point 
of ihac crest and in ihac fossa close to the bone. This separate 
pain symptom was noted altogether in 32 cases of ileitis. — It is 
possible to give a rational explanation of the origin of the tender- 
ness and pain in ileitis. The flank pain reminds of neuralgia and it 
appears in a narrow area, where two nerves — the iliohypogastric 
and ilioinguinal — are lying near the surface. The lacking of typ- 
ical ihohypogastric neuralgia from the clinical picture of ap- 
pendicitis depends on a different land of corresponding and ir- 
ritating lymphadenitis. The pain disappeared in connection with 
a diagnostic analgesia. The test-blockade was performed three finger 
broad in the abdominal muscles on the highest part of the ihac 
crest, close to the bone. 

Zusamnieiifassiing. 

Die fortschreitende, regionare Ileitis ist nach den Beobachtun- 
gen des Verfassers ausserst selten, die mildere Dorm der Krank- 
heit ist dagegen viel gewohnlicher. Die Symptome sind in beiden 
Bormen einander ahnlich. Der hauptsachliche Unterschied besteht 
in der Intensitat, Die Unterscheidung von der Appendizitis ver- 
ursacht am meisten Schwierigkeiten. Die explorative Operation 
in diesem Zusammenhange ist im allgemeinen nicht begriindet, 
weil die Diagnose schon infolge der Symptome gestellt werden 
kann. — Die grosste Druckempfindhchkeit war in 30 Fallen von 
Ileitis, von denen 3 zu der sclmeren Gruppe der Ileitis gehorten, 
2 — 6 cm, durchschnittlich 3.5 cm von dem Nabel rechts hinab. 
In den Operationen konnte festgestellt werden, mit der Hilfe der 
Messungen, dass der Punkt der grossten Empfindlichkeit der 
grossten Haufung der Lymphdriisen entsprach, gewohnlich in 
einer Entfernung von 5 — 6 cm, bisiveilcn auch ein wenig weiter 
weg von der Valvula ileo-coecalis, in einer Entfernung von meh- 
reren Zentinietern von dem Ileum, in der Nahe von dem Basis 
seines Mesenteriums. Von dieser Stelle ab setzte sich ein von 
Lymphdriisen gebildeter, empfindlicher Strang gerade hinauf n. 
iliohypogastricus kreuzend. 

Ausser dem sogenannten Darmschmerz und ausser dem Eiik- 
kenschmerz, der von dem Eeiz des hinteren Peritoneums herriihrt. 



228 


K. R. INUKllG. 


hat fler Verfasser fcstgcstcllt, class mit dcr Ileitis noch ein anderes 
und fiir sic ganz bozeiclinondes Sclinierzsyinptom vcrbundcn ist. 
Dcr Schmcrz ist ein sogcnannter Fernschincrz, das heisst, er befin- 
dct sich nicht auf clem Gcbiete des cigcntliclien Ilcumschmerzes, 
sondern in dor rechten »Seitc nnd in der Dnrjnbeingrubc ganz ncben 
crista iliaca. Dieses gctrcnnte Sclnnerzsymptom ist inallcmin32 
Ileitis-Fallen festgcstollt Avordcn. Glcicliermasscn ^vie die der Ile- 
itis eigcntuinlichc Einpfindlichkcitscrseliciming, kann auch das 
Sclnnerzsyinptoin vernunftsgcinass crkliirt Avcrdcn. Der obcncr- 
wiilinte Seifcenscliincrz crinnert seiner Dcscliaffenlicit nach, vor 
allcin seiner Begilinzung nach an die Neuralgic nnd cr konnnt auf 
einem Gcbiete vor, V’o zvei Nerven — n. iliohypogastricus und n. 
ilioinguinalis — in der Niilie der limit laufen. Der Mangel der 
Iliohypogastricus-Ncnralgic bei dein Ivrankhcitsbild der Appen- 
dizitis konnnt von oincr verschicdcnartigcn Lyinphdriiscnentzun- 
dung. ]\Ian konntc fcststellen, dass das Schmerzsymptom nach 
dem Zustandebringen dcr dingnostischen Analgesic versclnvand. 
Die Probeblockadc vurdc in den Baiichmnskeln auf einem drei 
Finger breiten Gcbiete neben dcr crista iliaca, auf deren hochsten 
Punkt geinacht. 


Ilcsuni(5. 

L’ileitis progressif regional scion les observations d’operation 
de Fautcur cst tres rare, la forme plus benigne de la inaladic est 
beaucoup plus ordinaire. Los syjnptonics dans toutes les deux 
sont tres scinblablcs. Principalcment il n’y a qu’une difference 
dans I’intensite. La distinction do Pappcndicite offre les plusieurs de 
difficultes. L’operation explorative n’est pas motivee puisqu’on 
pent poser la diagnose deja surla base des symptomes. — IMaximum 
de la tendresse etait situ6 dans 30 cas de I’ileitis, dont 3 appar- 
tenaient au groupe de I’ileitis grave 2 — 6 cm, en moyenne 3.5 
cm dll nombril. On pouvait constater dans les op6rations a I’aide 
de mesurages cpie maximum de la tendresse correspondait 
au plus grand assemblage des glandes lymphatiques en general a 
une distance de 5 — G cm quelqucfois un pen plus loin de la vahuile 
ileo-coecalis, a une distance de plusieurs cm de I’ileon pres de la 
base de son mesentere. De ce point continua encore iin courant 
forme par les glandes lymphatiques montant directement de long 
de la veine cave inferieure. 
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All surplus de ce qu’on dit de la douleur intestinale et de la 
douleur du dos eiuanante de I’irritation de la peritoine 1’ auteur 
a constate qu’un autre symptome de douleur se joint aussi a 
I’ileitis. Cette douleur est specialement typique pour Tileitis. La 
douleur est une douleur a distance; cela veut dire elle n’est pas 
situee dans la region speciale de la douleur de I’ileon, mais dans 
le flanc droit et dans le creux de I’os iliaque tout a fait a cote de 
crista iliaca. Plus tard ce symptome isole de la douleur a ete 
constate dans 32 cas de Tileitis. De meme que le phenomene de la 
sensibiKte particulier a Fileitis, le symptome de la douleur peut 
etre explique d’une fa 9 on raisonnable. La douleur constatee du 
flanc ressemble quant a sa qualite, avant tout quant a son caractere 
limite a la nevralgie et elle se trouve dans une region ou deux 
nerfs — n. ibobypogastricus et n. ilioinguinalis — coulent de 
pres de Fepiderme. Le manque de la nevralgie iliobypogastrique 
de rimage de maladie de I’appendicite provient d’une inflamma- 
tion differente des glandes lympbatiques. On pouvait constater 
que le symptome de la douleur disparaissait apres I’execution de 
I’analgesie. Le blocus d’essai etait execute dans les muscles ab- 
dominaux dans une etendue de trois doigts a c6t4 de crista iliaca 
dans son point le plus baut. 
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De I’hopital orthopedique de la Fondation des Invalides a Helsinki. 
(Chef: le prof. F. LaNGBNSKIOLD.) 


Sur les operations plastiqiies du ponce. 

Par 

K. E. KALLIO. 


En tenant compte de Finconvenient penible qne Fabsence du 
pouce ocoasionne a Fbomme, on pourrait penser que Fon trou- 
verait dans la litterature medicale un nombre imposant d’ expe- 
riences a cet egard. Cependant ce n’est pas le cas. A en juger par 
ce qui a et6 publie, il semble qu’aucun cMrurgien Aait acquis une 
tres grande routine dans les operations plastiques du pouce. II a 
ete relate peut-etre un cas, parfois deux, mais tres rarement trois 
cas a la fois. Etant ainsi il me semble permis de participer a la 
discussion de cette question. 

Mes materiaux se portent sur 10 noureaux cas. Parmi ceux-ci 
toutes les phases operatoires, dans quatre cas, (5, 6, 7, 10), ont 
ete faites par mon chef, le professeur F. Langenskiold, que je 
veux remercier de son obligeance de me permettre de les publier. 
Les autres six cas (1, 2, 3, 4, 8, 9) ont ete operes par moi-meme. 

Suivant la methods qui a ete pratiques je veux subdiviser mes 
cas en deux groupes, a savoir les operations plastiques adjacentes 
ou entourantes, dans lesquelles le nouveau pouce est forme par 
les matdriaux de la main endommagee elle-meme, et les operations 
plastiques eloignees, dans lesquelles les materiaux necessaires sont 
transplantes d'autres parties du corps. 

1. L’opdration plastique adjacente ou entourante. 

A. Phalangisatio oss. me. I. a. m. Huguier. 

1. J. R. Un ecolier de 19 ans. J. N:o 76/VIII. Le 23. 6. 44 sa main 
gauche fut blessee par un eclat d’obus, de sorte que le doigt medius s’en 
alia completemeht, des premieres phalanges du pouce et de Findex 
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Cas 1. Avant ct nprts I’oporation. 


il est rcste dcs luoignons, longs d’env. 1 cm. et du 4“ metacarpien an 
bout de 2 cm. cnv. Sculcmcnt le petit doigt cst rcste intact. — Lc 
14.2.45 operation (Kallio). Ancsthesic du jdexus. Incision tj'juque, 
de sorte qu’il sc forme nn clapet cutane dorsal ct volairc. Lc m. in- 
tcrosseux et une grande partie de I’ndductcur sont cnlcves. Les clapets 
ciitanes s’appliquent a lours places d’unc manierc idealc. — Le 3. 5- 4*^1 
a. la sortie du blesse de I’hopital, la sensation de contact ct la mobilite 
du nouveau pouce, d’unc longueur de 4 cm., etaient bonnes, la force 
meme etait assez grande. A Vexamen vltcrieur le blesse a repondii par 
une lettre du 4. 8. 45 quo le fonctionnement du pouce s’est ameliore 
et qu’il a bien appris a s’en servir. 

2. J. P. Cbauffeiir de 33 ans. J. N;o 288/VI. — Le 12. 1. 44 il se 
fut frappe par une hache, de sorte que le pouce gauche manque. Il 
ne donne son consentement qu’a une plialangisation. — Le 2. 3. 45 
operation (Kallio). Comme dans le cas precedent. — Le 4. 8. 15 exo- 
mew ulteriexir. Un pouce, long de 3 cm.: la sensation de contact est 
bonne, la mobilite est complete et la force considerable. Exerce son 
ancien metier. 
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Ca3 2. Apr6s roperntion. 

B. Phalangisatio oss. me. I. per oxstirpatioa. oss. me. II 

a. m. Perthes. 

3. T. K. TJn luagasinier do 25 ans. J. N:o 48/V. — Le 6. 11. 42 line 
amorce d’une grenade a main a saute dans la main. II reste de la pre- 
miere phalange du pouce gauche 1 cm., I’iiidex manque, de la premiere 
phalange du doigt medius il reste 4 cm., la premiere phalange de I’an- 
nulaire reste, ainsi que le petit doigt eu entior. De plus il y a dans 
le dos de la main une defectuositc cutanec large, couvrant la cicatrice 
mince. — Le 26. 3. 43 operation (Kadlio). Ancsthesie du plexus, Le 
2“ me. cst enleve suivant Perthes. Il se forme une fourchc profonde 
entre le 1®’^ et le 3® me. — La defectuositc cutanec primitive unit a 
la guerison du bord medial de la fourche. Par suite operation a deux 
reprises le 9.6 et le 25.6: au bord de la paume on transplante do la peau 
de I’abdomen. — A Vexamen uUcrieur le 23. 9. 45 on constate que le 
sensation de contact de la main est bonne partout, sauf dans le morceau 
de la peau transplantee. «Le pouce», long de 4 cm., se serre bien au 
bord du 3“ metacarpien et s’oppose irreprochablemcnt. La force cst 
asse 2 : bonne. Le blcsse s’est habitue a se servir de la main. 
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4. A. 31. Moiiteur de bicyclettes de 25 ans. J. N:o 257/IV. — be 
17.4. 42 I’amorcc do projectile de rinstrument do jet d’lm obiis a 
cclate a son examen. De la main gauche il est rcstc un nioignon du 2:'e 
metacarpien, un moignon de la prenricre phalange du doigt niedius 
et les premieres phalanges de I’annulaire et du petit doigt, mais le 
police manque completeracnt. — Le 5.1.44, operation (ILillio). 
Comme dans le cas precedent. Le 14.8.45 cramen nlterkur. — La 
sensation de contact, la mobilite et la force du jioucc sont bonnes. 
Le blesse travaille comme chauffeur dans un bateau. 



Cas 3. Apr6s roporation. 

Comme promotcur de roporation plastiquo adjacente est con- 
sidcre Huguier, qui en 1852 pratiqna la premiere fois la plia- 
langisation du premier metacarpien (me.). Ensuite Kl.vrp a fait 
I’operation plus connue. Cette operation comprend, comme on le 
sait, I’incision qui fend par le milieu la peau du pli du pouce, 
continuant dorsalcment le long du bord du 1®’’ me. et volaire- 
ment a peu pres le long du pli de la peau arque, siegcant dans la 
racine du thenar. II se forme alors un clapet cutane dorsal et 
volaire. Le D'' m. interosseux et la tete transverse du m. ad- 
ducteur du pouce sont enleves. Einalement le clapet cutand 
dorsal est suture dans le fond de la paume et le clapet volaire 
dans le dos de la paume. En publiant en 1938 trois cas de pha- 
langisation Kosteb mentionne qu’il n’a trouve dans la litterature 
que 45 cas analogues. D 'apres lui, parmi les 38 cas, dont le re- 
sultat a ete public, il n'y a eu que deux cas ou le resultat aurait 
ete moins bon. Il propose memo directement la phalangisation 
comme precede normal dans le traitement d'une defectuosite du 
pouce, vu qu'a son avis, on pent faire au moyen de celui-ci plus 
facilement et plus rapidement un pouce avec bonne sensibilite, 
de la mobilite et de la force. Plus tard Palmstierna, Garzia, 
Meyeb-Wileisen et Sirov ont public des articles sur la phalangi- 
sation, chacun sur un cas. 
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Gas 4. Avaiit et apris I’operation. 


S’il manque de la main, sauf le pouce, aussi un ou deux doigts, 
Perthes a rendu la plialangisation plus efficace en enlevant le 
2° me., mais s’il ne reste que les os du me. il a propose Tenleve- 
ment tant du T me. quo du 3" me. pour qu'il se produise une 
fourohe plus large. Par eontre, Schossener s'est eontentc meme, 
dans le eas mentionne, de I’enlevement seulement du 2“ mo. 

Une oontribution interessante rel. a la question de Toperation 
plastique adjacente oonstitue le precede dit la transplantation 
des doigts, invente par Luksch en 1903. Par cette metliode un 
doigt de la meme main est transplante a la place du pouce (entre 
autres Machol, Hueck, Mayer et Muhsam). Buzello a trans- 
plante avec Tindex aussi une partie du 2“ me. Le meme principe 
a ete suivi egalement Iselin dans son j)rocede de la «Ees- 
tauration du pouce par pollicisation du deuxieme metacarpien». 
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precede par lequel il se dit avoir obtenu un bon resultat trois fois. 
Aussi ZSULYEVITSCH a reussi une fois. Dans un cas analogue 
PoBZELT a reseque une partie du 2® me., ainsi que la premiere 
phalange de I’index. Meyer a precede de la meme maniere en 
faisant un pouce du doigt medius. — Comme un inconvenient 
ennuyeux de toutes ces methodcs de transplantation des doigts, 
qui sent interessantes du point de vue technique, il faut considerer 
la circonstance qu'on est oblige en les pratiquant, d’endommager 
la main deja defectueuse et de sacrifier un des doigts sains et d’oe- 
casioner encore de nouvelles surfaces cicatricielles dans la main. 

Dans un cas, ou, sauf Fabsence du pouce et Findex, les autres 
doigts etaient amputes, SriTZY et Jenner ont enleve, a mon avis 
a bon droit, la partie proximale du 2® me., en In trnnsplantant 
comme allongement du bout distal du 2® me. 

Dans mes propres matcriairx il y a deux eas de phalangisation 
simple (1 et 2). Dans le premier cas, oil il ne restait intact qu’un 
•doigt de la main, le petit doigt, et ou il iFy avait que tres pen des 
premieres phalanges du pouce et de Findex, la phalangisation 
•etait, a mon avis, le procede le plus approprie. Dans Fautre cas, 
par contre, il n'etait question que d'une defectuosite du pouce 
■d’une main d'ailleurs saine. Dans ce cas-la on aurait pu prati- 
quer Foperation plastique eloigiiee, mais le malade n’y 6tait pas 
dispose et cela surement q^JJi'ce qu’il etait dans le meme service 
hospitalier que le malade precedent qui y restait encore pour ob- 
tenir un traitement d'excrcice. Meme si Fon, de differents cotes, 
a ete mis en garde contre la possibilite de casser Fadducteur 
( Hoffjiann et Kraft) et qu’il a etc encore propose de transplan- 
ter Finsertion du muscle mentionne dans la racine du 1®’' me. 
(Bonnet-Carcassonne, Ombredanne, Wiercejewski), i’ai en- 
leve dans tous les deux cas le I'® m. interosseux, ainsi que la 
plus grande partie de Fadducteur. Neanmoins il est reste chez le 
nouveau pouce une bonne faculte d’adduction, circonstance qui 
appuie Fhypothese de Bosh-Arana, Klapp et Perthes, que les 
muscles opposant et flechisseur pourvoient aussi suffisamment a 
Fadduction du pouce. Particulierement reussi est, a mon ams, 
Fincision cutanee, comprise dans le procede, a Faide de laquelle la 
region operatoire y aussi se revetit Men de la peau sans tension. 
Dans tous les deux cas on a obtenu un pouce fort, tres sensible 
ot irreprochablement mobile, meme shl, dans Fun de ces cas, est 
■court, du a la longueur du metacarpe. 

Deux fois (3, 4) j'ai fait la phalangisation du 1®“' me. en en- 
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Caa 5. AprOs ropcration. 


fectuosite osseiise d’uue granclexir cle quelques cm. env. ct le malade 
avait perdu le metacarpe du pouce, Ic long de rarticulation mctacaqxo- 
plialangieiine. — Le 24. 11. 41. Phase I. Comme dans le cas precedent 
(N:o 5). — Le 5. 1. 42 osleotomia el allonr/alio per trnnsplantalioneni 
ossis libera ossis metacarp. Ill m. dx. La fracture du 3'^ metacarpien 
est detacliee par un ciseau, rouverture jxeut s’elargir jusqu’a plus de 2 
cm. Daus celle-ci on place un inorceau d’os qui est sole du tibia et 
maintenu par la tension. Une attelle platree est appliquee avec les 
doigts un peu courbes. — Le 21. 1. 42. Phase II. De la novoc. On 
decoupe le bout lateral de la saucisse et le ferme. — Le 18. 2. 42. Phase 
III. De la novoc. Comme la troisieme phase dans le cas precedent. 
La main est platree et fixee par une attelle dans la torse. Le, 18. 3. 42. 
Phase IV. De la novoc. La saucLsse du pouce est decoupee de la torse. 
Bandage platre. Cours; Suppuration du bout du jxouce. Le 24. 8. 42. 
Le nouveau pouce est bien gueri. Dn jieu cyanotique. Le 6.11.42. 
On enleve un peu de la partie molle qui en est de trop. Au debut du 
mois de decembre le malade a gele son nouveau pouce. Dne defectuo- 
site grande comme un ongle s’etait produite qui cependant guerissait 
au bout de deux ou trois mois. 
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Gas 6. Apris I’operation. 

Le 30. 7. 45, cxavim ultcrieur. XJn pouce de 6 cm. cosmetiquemcufc 
beau. Fait mal au toucher d'une aiguille, la sensation tliermiquo est 
assez grande. La sensation de contact dans le bout est plus faible que 
dans la racine. Les mouvements sont bons, I’opposition est complete, 
la force est bonne. La main se ferine bien. Dans I’extension le troisieine 
doigt reste 15°. Le malade a fait toutes sortes de travaux d’ agriculture. 

7. A. A. Agriculteur de 33 ans. J. N:o 192/1. Operateur; Langen- 
SKiOLD. — Le 10. 9. 41 le malade se fut blesse par une grenade a main 
perdant I’index et le pouce de la main gauche, ainsi que le premier 
metacarpien avec le Cfipitulum. Le 23. 2. 42. Phase I. Comme dans le 
cas precedent. Cours: Dans la region ojieratoire il se produit do I’exan- 
theme. Plusieurs permissions. — Le 11.11.42. Reseclio oss. metacarp. 
II et iransflantalio libera ossis ad slil. rotund, ahdominalis. De I’ether. 
Vu que le morceau d’os pris do la crete s’etait considcrablcment ne- 
crose on Fenleve et a sa jilace on tramsplante une jiartie du deuxieme 
metacarjnen. — Le 8.1.43. Phase II. De la novoc. Le bout lateral 
de la saucisse est detache et le bout libre du morceau d’os est enfonce 
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clans le ])rcinior mc'tncarpicn. Suture clc la pcau. Bandage adhesif. — 
Le 27. 1. '13. Phase. III. De la novoc. On detacho la saucissc complcte- 
ment cle rabdomcn. On suture le bout «du ])oucc» ct platre la main. 
— Cours; Un bandage ])latre jusqu’nu IG. 3. '13, mais le transplant no 
s’est pas ossifie. — Le .5. 11. -13. Pcosleo.t;/)ithcsc. Dc la novoc. On dc- 
couvre le bout du transplant osseux et I’cnfoncc dc nouveau dans le 
])rcniicr luctacarpien. 





Cas 7. Aprrs Tojicration. 

Le 7. 7. -ll, exatneu altcricur. Le nouveau ])oucc bicn forme, long dc 
'1 cm., est inaintonanl ferine. L’opjiosition est jiossiblc jusqu’a la pre- 
miere ])bnlangc du doigt niedius, mais le.s mouvements jsont bous. La 
sensibilitd est bonne en .‘serrant le pouce. La sensation d’un point d’ai- 
guillc manque comme aussi la sen.'^ation tliermiquc. 

8. 7. P. Agriculteur dc .32 ans. J. N:o 72/11. Operatcur: Ivauao. — 
Le 14.ll. il le malade mit le pied .sur une mine. II manque dc la 
main droite I’indcx, du doigt medius dcu.x articulations distalcs, ainsi 
quo le ponce, dont il nc reste qu’un moignon dc 1 cm. Un moignon de 
11 cm. rcstc dc I’antibraclium gauche. Bract, c.xpl. cruris sin. Phase 1. 
Comme dans le.s cas precedents N:os 5 — 7. — Lc 1.8.42. Phase II. 
De la novoc. Lc bout lateral dc la saucissc est cletachc et suture. — 
Le malade sejourne de temps cn temps a domicile. — Le 13.1.43. 
Phase III. Anestlicsie du plexus. On dccouvrc lc bout du transplant 
osseux ct renfonce dans la premiere jihalangc, longue de 1 cm. et 
ensuite on suture la peau. Un bandage adhesif. — Lc 22. 2. 43. Phase 
IV. De la novoc. Le bout distal dc la saucissc est detache de I’ab- 
domen et suture. Le tramsplant nc s’est pas ossifie. — Cours; Au bout 
du pouce il so forme dc la necrose. On tient lc pouce platre pendant 
plusieurs mois, periode pendant laquclle le malade est a domicile. Lc 
6. 11. 43. Transplanialio libera ossis. Ancsthesic du j^lexus dans la main 
et anesthesic locale dans la jambe. On detache du tibia un copeau d os 
et on I’enfonce dans lc jrreinier raetacarpicn, a cote du transplant 
precedent, pour lc consolidcr. Bandage platre. On garde le bandage 
platre jusqu’au 1.4.44, moment on I’ossification est ferme. 



Cas 8. Avant et aprSs I’operation. 


Le 27. 4. 45, examen tilterieur. Le nouveau pouce est cosmetiquement 
bien reussi, il a une epaisseur naturelle et une longeur de 4.5 cm. env. 
II sent un contact fort et un point d’aiguille profond, mais tres faible- 
ment la temperature. II est ferme et asse^ fort. Les mouvements sont 
bons et il oppose en face de quatre doigts. Vu que I’autre main manque, 
le pouce a ete tres utile. 

9. A. S. Agriculteur de 31 ans. J. N;o 188/VI. Operateur; Kallio. 
— Le 4. 9. 41 une grenade a main arracba le pouce gaucbe, en lesant 
en meme temps les dents et les yeux. Le 23. 11. 42. Phase I. Comme 
dans les cas 5 a 8. — Le 21. 1. 43. Phase II. De la novoc. On detacbe 
le bout lateral du tube cutane osseux. — Le 4. 2. 43 il desire retourner 
a la maison. — Le 23. 3. 43. Phase III. Anestbesie du plexus. Le tube 
cutane est reuni a la main, comme dans le cas precedent. Bandage 
adbesif. — Le 26. 3. 43. En dormant la nuit le malade arracbe la main, 
suture. — Le 24, 4. 42. Phase IV. De la novoc. On detacbe la saucisse 
de la torse et, deliberee ainsi, on platre la main. — Cours: Dans le 
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Cas 9. Avant et aprts I’opcration. 


trausplant d’os il sc produit une infection ct une necrose. — Par suite 
de la guerre le malade doit entrc temps accomplir son service militaire 
pendant nne annee. — Le 6. 10. 44. Transplantado ossis libera. Anes- 
thesie du plexus et racliiancsthcsic. On cnlevc le precedent transplant 
osseux detaclie. Un nouveau transplant cst pris du tibia, dont le bout 
est enfonce dans le metacarpe. — Le 20. 12. 44. On ouvre le platre. 
La consolidation est bonne. 

Le 7. 4. 45, examoi ullericur. Le nouveau pouce est ferine et fort. 
II est bien sensible au contact, faiblement a un point d’aiguille ct il a 
meme la sensation tliermique. Il oppose on face de tons les doigts. — 
Le malade a fait tous les travaux dans son ancien metier. 

10. ilf. L. Dessinateur de machines. J. N:o 43/VII. Operateur: 
Laxgenskiold. — Le 12. 6. 44 il perdit le pouce ct le j^remier meta- 
carpien de la main droite par uii eclat d’obus. En meine temps fract. 
bomb. OSS. me. II. capituli radii et olecrani ulnae dx. L’articulation 
humero-cubitale est restee presque raide, au poignet il reste un pen 
de mobilite. Le malade est dispose a obtenir un nouveau pouce raide. 
— Le 9. 1. 45. Phase I. Applicatio sfili rolimdi ahdoinimlis. De Tether. 
Dans la peau de Tabdomeu on forme une saucisse cutanee do Tqiaisseur 
d’un pouce. — Le 20. 11. 45. Phase II. De Tether. Dans la region du 
premier metacarjiien on fait par un ciseau une poche osseuse, dans la- 
quelle on frappe le bout d’un transplant d’os, pris du tibia, d’une 
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Cas 10, Avant et apris Poperation. 


longueur de 8 cm. Le transplant d’os, qu’on a clone ainsi dans la main, 
est pousse dans la saucisse decrite, qui est suturee ensuite dans la peau 
du poignet. Bandage platre. — Le 3. 4. 45. Phase III. De la novoc. On 
detache le tube cutane de I’abdomen et forme le bout du pouce pour 
qu’il s’applique bien. Bandage 2 )latre. Le 11. 6. 45. La consolidation est 
bonne. On laisse le platre ouvert pour jmoteger le 2 )ouce. Le malade 
se rend a la maison. 

Le 13.8.45, examen ullerieur. Cosmetiquement le pouce raide, long 
de 5 cm, est bien reussi, mais il lui manque encore de la sensibilite. A 
son bout il n’y a que llindex qui Fatteint. Les doigts II a V fonction- 
nent bien. 

L’operation plastique eloignee, faite par suite d’une defectuo- 
site du pouce, sAssocie, comme on le sait, au nom de Nicoladoni 
(1891). Sa premiere methode consistc dans la formation, dans 
une ou plusieurs phases, d’un tube cutane, contenant de Fos, 
dont on doit faire ensuite un pouce en le reunissant -au premier 
metacarpien. CejDendant cela n’a pas reussi au promoteur lui- 
meme. Mais plus tard Foperation a ete souvent pratiquee avec 
succes (v. Arlt, Manasse, Neuhausbr, Schepelmann, Lexee, 
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Eietz, Dial, Deselas). Pour ccs operations plastiques on a utilise 
de la peau provcnant dc rabdomen ou de la poitrine, ainsi que de 
I’os du tibia, du perone, dc la cote, du claviculc, du m6tacarpe ou 
de la Crete iliaque. 

La dcuxieme metbode de jSTicoladoni, inventee en 1898, tend 
a ce que Ic dcuxieme orteil, dirccteincnt stylise tel quel, se chantre 
en un police actif en le reunissant au premier metacarpien. Lc 
promoteur a pu, en effct, dans deux ou trois cas faire ainsi im 
police, mais il n’est pas arrive a un resiiltat ideal, c'est-a-d. a la 
mobilite complete du noiivel organe. Lc procdde mcntionne n’a 
pas non plus reussi a pliisiciirs d'autres qiii Font tente. (Kleix- 
scHMiDT, PonzEiLT, Hallueiig, Kiiause, Gregoire). II n’y a 
que cinq chirurgiens, aiitant que je sacbc, qui ont pu faire un 
nouveau ponce d’lin orteil, ideal du point dc vuc dc la mobilite, 
a savoir: Klemm, Esser, Kraft, Eiedel ct Oehlecker. Encore, 
il y a pen dc temps, un russe Kazakevitscu a ainsi fonnd deux 
pouces et Novicinj un ponce, dans Icsquels lc fonctionncmcnt a 
6t6 bon, d’apres ce qui a etc communique, mais il no rcssort pas 
des rapports si les resultats sont ideaux. La position de la dcuxieme 
metbode de Nicoladoxi cst a considercr encore, ii ce moment-ci, 
comme tres modestc. Par ce precede on pout bicn arriver au 
meilleiir resultat cosmetiqiic, mais la suture tendincuse ne con- 
duit pas a un resultat iddal. Comme il en a etc le cas en general, 
la valeur fonctionnelle du nouvcl organe n’est pas meilleur que 
le pouce de la premiere metbode de KicoLAnoxi et du point de 
vue de la sensibilite les rdsultats obtenus par les deux precedes 
sont equivalents. Duexo a objecte qu’un pouce fait d’un orteil 
s’atropbie avec le temps et Ton a critiqu6 Foperation aiissi de 
ce qu'il faut sacrifier un orteil de la jambe saine et que la position 
est difficile pour le malade. A mon avis ces observations sont 
moins importantes. De toiitc evidence la deiixieme metbode de 
Nicoladoni va maintenir sa position en pratique. 

Parmi les metbodes plastiques eloignees il faut mentionner 
aussi a ce propos le precede interessant de Joyce, proced6 par 
lequel on transplante le quatrieme doigt de la main saine pour 
en faire un pouce. A cet egard Foperation se distingue a son 
avantage des autres metbodes de transplantation des doigts. 

Dans mes materiaux la premiere metbode de Nicoladoni a 6te 
utibsee dans cinq cas (5, 6, 7, 8, 9). Les malades sont des bom- 
mes a Fage de 22 a 23 ans. Chez quatre de ces individus les lesions 
de la main sont survenues dans la guerre par des blessures et un 
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s^st gele la main. Quatre sent de leur profession des agrioulteurs- 
et un employe de bureau. Concernant le cboix de la metbode on 
aurait tres bien pu faire la pbalangisation de Perthes dans le cas 
numero 8, si le malade, dont Tun des avant-bras etait ampute, 
ne s’etait pas absolument oppose a ce precede par des raisons 
cosmetiques. Dans le cas numero 7, ou I’index, le pouce, ainsi que 
le premier metacarpien avec le capitulum manquaient, on aurait 
pu penser aussi a pratiquer la metbode de Spitzy, e’est-a d. a 
ailonger le premier metacarpien en y transplantant comme ral- 
longe une partie du deuxieme’ metacarpien, mais a peine n’aurait- 
on obtenu un resultat pratique aussi bon que par Foperation plas- 
tique eloignee, 

Dans quatre cas on a effectue Foperation en quatre phases. 
Dans trois de ces cas (6, 8, 9) on a detache dans la deuxieme phase 
le bout lateral de la saucisse. Dans un cas (5) le detacbement 
final du bout medial de la torse a etS fait avec prudence en deux 
phases. Le septieme cas, ou Foperation a ete effectuee avec suc- 
ces en trois phases, montre que les phases interm^diaires supple- 
mentaires mentionnees plus haut ne sont pas necessaires. La pre- 
miere phase a et4 faite d’apres la premiere metbode de Nicoea- 
DONi, seulement avec la modification, presentee par Langen- 
SKiOLD, que le morceau d’os pris de la erSte iliaque, enferm6 dans 
le tube cutane, n’a pas ete detache a part des parties modes, afin 
de mieux maintenir sa nutrition. En depit de cela le transplant 
de Fos s^’est resorbe dans quatre cas. Bans les cas 5, 7 et 9 on a 
du enlever le reste de Fos de la saucisse et mettre a sa place un 
transplant du tibia (5, 9) ou un morceau du deuxieme metacar- 
pien (7), Dans le cas 8 on n’a pas enleve le reste du transplant, 
mais on a mis pour le consolider un copeau du tibia. Une fois- 
seulement (6) de mes cinq cas le morceau d’os enveloppe dans le 
tube de Nicoladoni a vecu si bien qu’il s’est attache tout simple- 
ment au premier metacarpien. 

Dans tons les cinq cas la phase de la reunion a ete faite ainsi 
que le bout premier metacarpien a ete creuse et ensuite le bout 
du transplant osseux dans la saucisse a ete enfonce dans le canal 
ainsi ne. Lorsque le transplant a reunir a siege dans le tube cu- 
tane mou cela a rendu techniquement plus difficile la reunion 
des os. Cette phase a une fois (5) ete effectuee sous la narcose, 
deux fois (6, 7) sous anesthesie locale et deux fois sous anesthesie 
du plexus (8, 9). Les precedes dernierement mentionnes, notam- 
ment Fanesthesie locale, sont, a mon avis, les plus recommandables. 
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en tenant compte de la fixation de la main dans la torse. Une fois 
(6) la pliase a ete pratiquee par une combinaison de bandage 
platre et adliesif, mais dans les autres cas on a utilise un emplatre 
simple qui n^a pas immobilise suffisamment. Ainsi un malade (9) 
"bandage de cette maniere a arrache en dormant la saucisse de la 
main trois jours apres Toperation. Dans un cas (7), bien que le 
transplant osseux fut viable, il ne s’est pas ossifie avant d’etre 
enfonce de nouveau dans le premier metacarpien. 

Dans mes cinq cas relates ou la premiere metbode de Nicola- 
DONi a ete pratiquee, la lenteur du traitement attire I’attention. 
II faut cependant considerer que pour les invalides de guerre en 
cause, les longues permissions en vue du traitement ont ete tres 
desirables et pendant la guerre on les leur a accorde aussi large- 
ment. II n’y a bien un malade (9) qui au milieu du traitement a 
fait son service militaire pendant toute une annee. En partie, les 
autres lesions attrapees dans la guerre ont naturellement aussi 
prolonge le traitement des blesses. II faut reconnaitre, autant que 
je voie, que les periodes intermediaires (5, 6, 8, 9) inutiles pour 
la cbose en elle-meme, ont pris du temps. Tout de meme on ne 
pent pas nier que la premiere metbode de Nicoladoni telle 
quelle ne se soit montree lente. En effet, sans tenir compte de la 
pratique prudente du precede un morceau d’os dans le tube cu- 
tane s’est necrose et partiellement resorbe dans quatre cas sur 
cinq, amenant une nouvelle transplantation d’os libre et par con- 
sequent une perte de temps precieux. 

Les examens ulterieurs montrent les resultats du traitement. 
Un (5) a ete fait quatre, un trois (6), et un (8) et deux (7, 9) six 
mois apres que le traitement ait ete definitivement termine, en 
moyenne par consequent au cours d’un an et buit mois. Tons les 
malades ont repris leur ancien metier, meme s’ii est difficile pour 
un agriculteur (6) cbez qui un des avant-bras est ampute. L’epais- 
seur du nouveau pouce dans tons les cas est appropriee. Aussi 
la longueur s’applique bien, sauf dans un cas (9) ou le pouce 
aurait pu etre un peu plus long. On pent dire que les pouces, du 
point de vue cosmetique, sont bien reussis. Dans tons les cas la 
sensibibte du pouce est si grande qu’il sent un contact lourd. 
Dans quatre cas le pouce sent en outre les points d’aiguille et il 
y est meme de la sensation tbermique. Dans un cas (6) le pouce 
est directement sensible a des points d’aiguille. La sensation est 
la meilleure a la racine et la plus mauvaise au bout. Dans tons les 
cas on a du pendant T.biver garder le pouce du froid et des tra- 
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vaux en deliors. La fermete et la force sont assez bonnes dans tons 
les cas. L’aptitude an travail a egalement ete bonne. Dans les 
ponces la mobilite neeessaire du mdtacarpe est complete et Top- 
position en face des autres doigts est possible jusqu’au troisieme 
on an quatrieme doigt an minimum. Tons les malades, sans ex- 
ception, sont tres contents des resultats. 

Les cas graves, dans lesquels il manque, sauf Ic ponce, aussi 
le premier metacarpieu, constituent une etude a part. Lauen- 
STEiN est le premier qui en 1888, dans un cas pareil, par la me- 
tbode plastique adjacente, a forme un ponce en utilisant Tosteo- 
tomie pour le deuxieme metacarpien. II a tourne le ni6tacarpien 
90°, de sorte que Tindex s’est dirige centre les autres doigts. Aussi 
Gabriel et Guermonprez out public leur experiences dans des 
cas analogues d’osteotomie. Dans un cas correspondant Nobssice 
a fait un pouce en resequant le deuxieme metacarpien. Le meme 
precede a ete employe par Bunnel et Porzelt. Perthes, par 
contre, a tout d’abord deplace tout le deuxieme metacarpien avec 
le doigt a la region de Tos multangulum majus et ensuite il a 
pratique Tosteotomie de version. La methode de Perthes est 
appuy4e par Wittek qui Ta pratiquee dans deux cas. Evidem- 
ment le probleme est difficile a resoudre. Parmi les metbodes 
plastiques adjacentes mentionn4es il n’y a pas une seule qui doniie 
un resultat satisfaisant du point de vue cosmetique et il n^ a 
non plus aucune garantie complete de la mobilite et de la force 
du pouce ainsi fait, meme si le sens du toucher serait garde. 
D’un autre cote la pratique de la methode plastique eloignee n’a 
ete mentionnee que deux fois dans la litterature medicale, autant 
que je sache. Par la deuxieme m4thode de Nicoladoni Esser a 
en effet transplante Tos du metatarse avec les orteils a la place 
du premier metacarpien et il a reussi a faire un pouce mobile. 
Dans Tautre cas on a, a Taide de la premiere methode de Nicola- 
doni, form4 un pouce raide (Pierce & O’Connor). Anglesio 
souligne particulierement la valeur pratique meme d’un pouce 
raide qui est bien applique. 

Dans mes propres materiaux il y a un cas, ou, a defaut du pre- 
mier metacarpien, Ton a fait un pouce raide en utilisant un pre- 
cede de transplantation eloignee simple, precede qui a ete prati- 
que meme anterieurement, parait-il, dans les operations plasti- 
ques du pouce. L’ operation dont la technique a 4te relatee dans 
la casuistique (10) a et4 effectuee en trois phases et elle a donne 
comme rdsultat un pouce raide, cosmetiquement parfait, appli- 
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que en position d^oppositioii moderee. Le tout a ete termine en 
moins de six mois. Meme qu’il est raide, ce pouce rend service 
au malade. II pent presser son doigt en face de celui-ci. La main 
a en meme temps obtenu nn aspect rappelant le normal, circon- 
stance que le malade apprecie beaucoup. Ce cas demontre la su- 
periorite de cette metbode en comparaison avec la transplantation 
osseuse libre ordinaire, suivant la premiere metbode de Nicola- 
DONi. La fixation du transplant d’os dans la main pent en effet 
se faire plus facilement et il n’est pas trop difficile de pousser le 
fausset d’os dans la saucisse. Le morceau d’os, dont le second bout 
est deja primairement enfonce dans le tissu osseux, se plait ap- 
paremment mieux dans son nouvel entourage que s’il avait ete 
applique seulement dans la saucisse cutanee, suivant la premiere 
metbode de Nicoladoni et ^operation plastique eloignee peut 
s’acbever ainsi au plus vite. 

Quant au point de vue de la medecine d’assurance par rapport 
aux defectuosites du pouce je ne peux pas approuver la maniere 
dont on estime le premier metacarpien. Si celui-ci manque com- 
pletement Tinvalidite est consideree a etre seulement 5 % plus 
grande que lorsque les phalanges du pouce sont absentes. En prati- 
que la difference est beaucoup plus grande, et les possibilites du 
cbirurgien de r^parer une main diminuent considerablement quand 
il s’agit de la perte du premier metacarpien. Je voudrais meme 
proposer que Finvalidite dans Fabsence du premier metacarpien 
serait estimee a 10 — 15 % plus que s’il y a une exarticulation du 
pouce dans Farticulation metacarpo-pbalangienne. 

Et puis, comment sont estimes les nouveaux ponces faits par 
les precedes operatoires plastiques dans la medecine d’assurance? 
Autant que je sacbe cette question n’a pas encore ete discutee 
dans la btterature. A mon avis la pbalangisation, suivant Hu- 
GUiER, d’un premier metacarpien bien reussi, baisse Finvalidite 
avec 5 % au moins. D’un autre cote, dans la pbalangisation de 
Perthes Fenlevement du deuxieme metacarpien devrait, au fond, 
d’apres Fusage sebematique babituel de Fassurance, augmenter 
Finvabdite avec 10 %, mais en realite la valeur pratique de la 
main monte au contraire, d’apres mon estimation, avec 5 10 %. 
Le cas montre a quelles conclusions absurdes, a cet egard, les 
schemas pourraient conduire. Les precedes de transplantation des 
doigts, meme s’ils sont associes au sacrifice d’un doigt sain avec 
des surfaces cicatricielles correspondantes et, selon toute pro- 
babibte, a un sens du toucher diniinue, peuvent bien aussi, parait- 
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il, diminuer Tinvalidite, Dans Toperation suivant la premiere 
methode de Niooladoni un pouce raide est forme, ayant meme 
de la sensibilite, sans que Toperation endommage la main. On 
pourrait supposer par suite que ce pouce aussi baisserait rinvali- 
dite avec 5—10 %, de meme qu’un pouce forme suivant la deux- 
ieme methode de Nicoladoni, dans lequel le tendon ne fonctionne 
pas. Un pouce fait d’apres la deuxieme metbode de Nicoladoni, 
ideal a Regard du fonctionnement, bien que le precede soit associe 
a une sensation de contact diminuee et a la perte d’un orteil, peut, 
a mon avis, baisser binvalidite avec 10 % env. Cependant on doit, 
bien entendu, faire un examen minutieux de chaque cas parti- 
culier. 

Finalement je voudrais presenter tout ce qui precede dans les 
conclusions suivantes: 

l:o. Dans les cas de defectuosite du pouce il y a toujours lieu 
de faire une operation de reparation plastique. 

2:o. Afin d’arriver a une grande experience il faudrait con- 
centrer les cas chez des operateurs determines, qui examinent quel 
precede plastique serait le plus appropric selon le cas. 

3:o. La meilleure sensibilite et le r^sultat le plus rapide sont 
obtenus par Toperation plastique adjacente ou entourante, qui du 
point de vue cosmetique, est moins satisfaisante. 

4:o. A Taide des metbodes de pbalangisation (Huguier, Per- 
thes) on peut obtenir dans des cas determines, de bons resultats 
a regard du fonctionnement. 

5:o. Par les metbodes plastiques eloignees on peut former les 
plus beaux ponces et cela se fait sans que la main a operer ne soit 
d’aucune maniere endommagee, Lbneonvenient de ces metbodes 
sont les differentes phases operatoires, un temps do traitement 
plus long et une sensation de contact plus mauvaise, qui cependant 
s’ameliore avec le temps, devenant meme parfois assez bonne. 

6:o. Quant a la premiere metbode de Nicoladoni il y a lieu 
de la xejeter, vu que, premierement le sejour preliminaire du 
transplant de Tos dans le tube cutane s’est montr6 etre inutile et 
que, deuxiemement, celui-ci s’y resorbe souvent, ce qui est in- 
quietant. La maniere la plus facile, la plus rapide et manifeste- 
ment la plus sure e’est de clouer le transplant osseux libre directe- 
ment dans le bout du premier metacarpien et de by pousser de 
son bout libre dans le tube cutane prepare dans la phase prece- 
dente. En meme temps on suture ce tube dans la peau de 
la main. 
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7:o. L’invalidite due aux defeetuosites du i^ouce devrait etre 
estimee a 10 — 16 % de plus dans Fabsencc aussi du premier 
metacarpieii et pas, a 5 % de plus, ce qui est fixe en general dans 
la medecine d’assurance. Les nouveaux pouces faits a Taide des 
operations plastiques peuvent baisser I'invalidite avec 5 — 10 % 
environ. 


Besumd. 

Dans I'article present I’auteur donne un apergu critique des 
metbodes differ entes de Toperation plastique du pouce et de la 
litterature y relative. II relate de plus 10 nouveaux cas illustres 
par des figures et des examens ulterieurs. Les operations plasti- 
ques entourantes, desquelles on s’est servies dans deux cas de 
phalangisation du premier inetacarpien, suivant la metliode de 
Huguiek, et dans deux cas d’enlevement du deuxieme nieta- 
carpien, suivant le precede de Perthes, out donne rapidement 
des rdsultats fonctionnels satisfaisants. Dans Tabsence des pha- 
langes du pouce on a pratique cinq fois la premiere m4thode 
41oignee de Nicoladoni, ou un tube cutane, contenant un os 
librement transplante, est suture dans la main. Dans ces opera- 
tions le transplant osseux dans le tube cutane s’est resorbe dans 
quatre cas, amenant de nouvelles transplantations osseuses et une 
perte inutile de temps. Dans tous les cas on a finalement reussi 
a faire un pouce avec bon aspect et avec mobilite du premier 
inetacarpien et meme avec une force assez grande. L’examen ulte- 
rieur montre que tous les pouces, sauf les bouts, ont la sensation 
de contact et de points d’aiguille. Quatre de ces cas ont de plus 
la sensation thermique. 

Dans un cas ou, sauf le pouce, aussi le premier metacarpien a 
manque, on a pratique I’operation plastique eloignee en trois 
phases avec un resultat excellent. Dans ce cas-la on a clone dans 
la deuxieme phase le transplant osseux libre directement dans 1 os 
multangulum majus. Fixe la-dedans on I’a pousse dans le tube 
cutane, prepare dans la premiere phase de la peau de I’abdomen, 
et en meme temps on a suture ce tube cutane dans la main. Dans 
le traitement des defeetuosites du pouce I’auteur recommande 
cette methode et il propose, dans ces cas-la, de rejeter la premiere 
methode de Nicoladoni. 

L’auteur propose de plus que I’invalidite due a la defectuositS 
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du pouce dans la medecine d’assuraiice serait estimee a 10-— 15 % 
de plus dans Fabsence aussi du premier metacarpien. Les pouces 
fails par les operations plastiques peuvent, a I’avis de Tauteur, 
baisser Tinvalidite avec 5—10 % environ. 


Summary. 

The essay gives a critical resume of the different methods for 
carrying out plastic surgery on the thumb as well as about the 
literature dealing Avith this subject and, at the same time, gives 
an account of ten new cases with photographs and the postopera- 
tive examinations. The plastics with material from the nearest 
surroundings of which 2 phalangizations of me I according to 
Huguier and 2 phalangizations by the removal of me 11 according 
to Perthes have speedily led to satisfactory functional results. In 
the case where the thumb phalanx is missing, Nicoladoni’s first 
method for distant plastic, in Avhich skin tubes containing freshly 
transplanted bone is sewn to the hand, has been used five times. 
In these cases the transplanted bone in the skin tubes has re- 
sorbed in 4 cases which necessitated fresh bone transplantation 
and a further loss of time. In all cases a thumb Avas finally achieved 
AA^hich has a satisfactory appearance and mobility of me I and, 
in addition, quite a lot of poA\’-er. All the thumbs, Avith the excep- 
tion of the ends of them, are sensitive to touch and pin-prick and 
4 of them are even sensitive to heat. 

In one case AA^here both the thumb and me I AA'ere missing, a 
distant plastic Avas performed in three stages A\dth excellent re- 
sults. A free bone transplantation as pounded in at the second 
stage into the multangulum majus and when it AA^as fixed there 
it AA^as, in one stage, passed into a skin tube made from the ab- 
dominal skin and at the same time sutured to the hand. A cor- 
responding operation is recommended by the author for use in- 
stead of Nicoladoni’s first method AA^hich should preferably not 
be resorted to any more. 

The author suggests that invalidity caused by a defect of the 
thumb should be judged AAutliin the sphere of insurance medicine 
10 — 15 % higher AA^hcn even me I is missing. The reconstructed 
thumb can, in the author’s opinion, reduce invalidity by 5 — 10 %. 
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Zusammcnfassung. 

Diese Arbeit bringt eine kritiscbe Durchsicbt der verscbiedenen 
Metboden der Daumenplastik sowie der diesbeziiglichen Literatur 
nnd bericktet iiber 10 neue Falle mit Photograpkien and Nach- 
antersuckungen. Die Plastiken mit Material aas der nacksten Um- 
gebang, daranter 2 Pkalangisationen des Metacarpale I nack Hu- 
GUIER and 2 Pkalangisationen mit Abtragang des Metacarpale II 
nack Perthes, fakrten rasck befriedigende fanktionelle Ergeb- 
nisse kerbei. In denjenigen Fallen, wo die Daamenpkalangen fekl- 
ten, kam in 5 Fallen die erste Metkode Nicoladoni’s zar Fern- 
plastik zar Verwendang, bei der eine frei transplantierte Kno- 
chen entkaltende Haatrokre an die Hand genakt wird. Bei diesen 
Fallen warde 4 mal das in der Haatrokre entkaltene Knocken- 
transplantat resorbiert, Avas erneate Knockentransplantationen 
and weiteren Zeitverlast mitsickbrackte. In siimtkcken Fallen 
erzielte man zaletzt einen Daamen von befriedigendem Aasseken 
and ein beweglickes Metacarpale I sowie aasserdem recht gate 
Hraft. Samtlicke Daamen empfinden, aasser am Daamenende, 
Beriikrang and Nadelstiche, vier von iknen sogar Wiirme. 

In 1 Falle, avo aasser dem Daamen aack das Metacarpale I 
feklte, Avarde mit aasgezeicknetem Erfolg eine dreizeitige Fern- 
plastik vorgenommen. In der ZAA’-eiten Sitzang AAmrde ein freies 
Knockentransplantat direkt in das Os maltangalam majas ge- 
scklagen and, nack Befestigang daselbst, in eine bei der ersten 
Sitzang aas Baackkaat gebildete Haatrokre gebrackt, die gleick- 
zeitig mit der Hand vernakt Avarde. Ein entspreckendes Verfakren 
empfieklt Verf. anstatt Nicoladoni’s erster Metkode, die nickt 
mekr verwendet werden sollte. Verf. scklagt vor, dass die darck 
den Daamendefekt verarsackte Invakditat aaf 10 — 15 % mekr 
berecknet Averde, Avenn aack das Metacarpale I feklt. Die rekon- 
straierten Daamen konnen nack Verbs Ansickt die Invakditat 
am etwa 5 — 10 % vermindern. 
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De riiopital departemcntal de Hamcenlinna, Finlande. 
(L ancien Chef, Ic maitrc de conference: A. E. Klossner.) 


Sur Fciuloinclriose sc prcseiitaiit dans 
Tanse sigiiioide. 

Par 

A. R. IvLOSSNER. 


Dans la litterature inonclialc la question de rendometriose a 
pris de si grandcs proportions qii'i! n’est plus dans Ic pouvoir 
d'un seul hoinme d’en donnor une idee exacte. Aussi dans notre 
pays on a porte beaucoup d\‘ittention a cc sujet. Cela a eu lieu 
presque uniquement do la part des gynecologues, comme on 
pourrait s'y attondre Wiciimaxx (193'1). Chydexius (1935), 
Rauramo (193G), Turuxex (1933 et 1938), Herrerz (1933), 
tandis qiril n’y a eu qiie tres pen de chirurgions qui se sont oc- 
cupes de cette maladio. Ainsi Petersox (1931) et Karki (1932) 
ont publie des cas d'endometriosc, se produisant dans la cicatrice 
d'une laparotoinie, Paemex (1927) a donne publicite a trois cas 
d'adenome ombilical et Nyeaxder (1938) a un cas d’adeno- 
sarcome rectal. 

Comme j'ai eu sous raon traitement, il y a quelque temps, un 
cas qui pent offrir de Tintdret meme a de vastes cercles de chirur- 
giens, je prie de le presenter brievement dans le suivant: 

N:o 1676/43 L. E. Le -29. 8. 43 une veuve de 43 ans fut reeue a I’ho- 
pital departemcntal de Hiimeenlinna. Diagnostic: Cysta dermoides ovarii 
dx. Salpingo-oopJioriiis clir., 1. sin. Endometriosis jlexurac sujmoidcae. 

Anamnese: La malade a jiasse par un seul accouchement il y a 20 
ans. Celui-ci a ete normal, sans ficAure. Il n’y a pas eu d’avortements. 
Les menstrues sont irregulieres, d’une duree de trois jours et dies sont 
precedees par des douleurs. Une fois les menstrues etaient absentes 
pendant tout un ete sans cause connue. La malade e eu de la leucorrhee. 

En 1926 la malade fut traitee par le professeur AVichmaxn. Elle 
avait a ce moment-la une tumeur dans le bas-ventre, de la grosseur, de 
I’un cote, d’un oeuf de pigeon, et de I’autre, d’un oeuf de poule, a cause 
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de quoi elle fut traitee par les rayons X. Ce traitement a fait bon effet. 
L’etat general s’etait ameliore et elle avait grossi. En meme temps les 
douleurs abdominales avaient disparu. Pendant ces dcrnieres deux ou 
trois annees la malade a eu de nouveau des douleurs dans le bas-ventre, 
qui se sont aggravees ces derniers temps. En memo temps elle a senti 
des douleurs dans tout I’abdomen, Elle a eu des coliques venteuses et 
le ventre etait gonfle. Les selles ont etc lentes et souvent elle a senti 
du gargouillenient. Parfois elle a eu de la diarrbce, ce qui lui a donne 
de soulagement. Au cours de ce dernier mois la malade a eu trois acces 
de douleurs graves vers minuit, En meme temps elle a eu des vomisse- 
ments. Le medeciu communal qui fut appele constata, en palpant, du 
cote gaucbe du ventre, une resistance mollc, ainsi qu’un etat rappelant 
r occlusion. II a conseille la malade de se rendre a I’liopital, ce qu’elle 
n’a pas fait cependant. Cinq jours plus tard environ, vers minuit, il 
s’est produit de nouveau uu acces pareil au precedent, acces qui a passe 
egalement quand la malade s’est coucbc. Deux, trois jours apres il y 
a eu encore un troisieme acces, ce qui decida finalcment la malade 5, 
se rendre a I’hopital. Aussi les menstrues qui avaient continue 5 etre 
irregulieres etaient devenues encore plus douloureuses ces derniers 
temps. 

J^tat actnel: La malade a maigri. L’etat general moyen. Les pounions 
et le coeur — 0. LA 25/'13. L’cpreuve de Salili 79 %. Le ventre est 
gonfle et fait mal partout. A cause de la sensibilite au toucher on ne 
peut pas palper minutieusement. On a rimpression pourtant que le 
cote gauche est plus plein. 

Le vagin est ample. La portion est normale, lisse. L’os uterin est 
fixe. Le corps de I’uterus, dc la grosseur ordinaire, est dans la flexion 
de version droite et tourue a gauche. 

Du cote droit de I’uterus on sent une resistance a pou pres de la 
grosseur d’un poing, nettement limitee, un pen mobile et pas sensible 
au toucher. 

On decide de faire passer la nuit. L’acces de douleurs passe et I’etat 
d’ occlusion cede de nouveau. 

Le 3. 9. 43 operation: Ampidaiio uteri siijyravaginaUs, S-O.-cctomia 
hilat. (Turtola). De I’ethcr. 

Une incision longitudinale de I’ombilic jusqti’a I’union pubienne. 
Dans la cavite abdominale on constate que les deux annexes et I’uterus 
forment ensemble un amas dc tumours. Par un examen plus minutieux 
on observe que les annexes gauches sont enflees et adherees au feuillet 
posterieur du ligament large, de meme qu’ii la surface posterieure de 
’uterus. Du cote droit, dans la region des annexes, siege une tumeur 
de la grosseur d’une orange, fixee la region entourante, a parois rela- 
tivement dures. Le corps uterin est de la grosseur normale et I’on y 
trouve quelques myomes centrifuges, gros comme quelques bouts de 
doigts. En detachant les tumeurs du cote droit, la capsule se rompt et 
le contenu en bouillie du kyste derraoide s’ecoule. La paroi du kyste 
est par endroits dure comme de I’os. On detache les adherences com- 
pletement. Il ne se presente nulle part de liquide ressemblant k'du 
goudron et du chocolat, caracteristique pour les kystes goudronnes. Les 
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acllu'renccR ont plutot iin aspect inflammatoiro. On enlevc Ics deux 
annexes et fait nue amputation uterine supra-vaginale de la maniOre 
usuelle. 

Secondairement on constate de plu.s, au milieu dc I’anse signioide 
lino tumeur de rejiaisseur do deux on trois doigts, tumeur qui avait 
obstrue rintestin presque completemcnt. La partie siginoi’dale, situee 
an-dessus de celle-ci, s’etait dilatee, ayant I’ejiaisseur env. d’une cuisse. 
Dans le mesocolon on constate des glandcs duros on abondance, grosses 
comme des haricots ct memo plus. Puisqu'on soupg-onne un carcinorae 
sigmoidal on soumet unc des glandcs a un examcn microscopique. (Un 
examen bistologiquo dc la glandc fait ]>lus tard a montre quo celle-ci 
etait dilatee par suite d’unc inflammation ct qu’il n’v avait pas dc 
cellules cancercuscs.) Lcs jiarois du ventre sont fermees dc la inaniere 
usuelle ct aucune mesure n'est prise, Ions dc cettc ojieration, a I’egard 
de la tumeur rcncontrec dans I’ansc sigmoTde. 

Bicn quo I’examcn microscojiiquc ait donne un resnltat negatif par 
rajijiort au cancer, on cst quand memc de I’nvis, snr la base de I’exa- 
men macroscojiiquc, quo la tumeur on question cst un carcinome sig- 
moidal. 

Le 14.9. 43, operation: Latcropo'^itio jlcrurac sigmoidcac (Ki,ossxeu). 
De I’cther. 

Uno incision dans la region de la cavitu iliaquc gauche. On tire I’ansc 
sigmoidc, ou Ton rencontre, immediatement au milieu dc cellc-ci, dans 
la partie infcricure, la tumeur decrite. Vu quo dans I’ojieration prccc- 
dentc on avait serre le jieritoine, la traction de la tumour presente 
maintenant dc grandes difficulte.s. En dilatant la ])laic vers le bas on 
rcussit fiualement et I’on fixe onsuitc I’intcstin au peritoinc et aux 
parois abdominales par quclqucs sutures au catgut. 

Le 18. 9. 43, operation: Eortirpatio flexnrae cigmoidcae et elcctrocoagn- 
lalio (Klossxer). De I’ether. 

On coupe I'ansc sigmolde qu'on a tirec. Apres cola on observe que 
la ligne operatoire dans la partie aborale dc I'intcstin passe assez pres 
de la tumeur. A cause de cola on cauterise le bout aboral par une pointe 
diatbermique, jniisqu'on cst toujours de I’avis qu’il s’agit d’un cancer. 
Les jours suivauts la maladc sc porte bien. Pen a peu la temperature 
commence h monter ct il sc produit nne supjmration mecliante dans le 
pli de I’aisne, ainsi qu’une tumefaction considerable dans les organes' 
genitaux externes. Lorsqu’on ouvre un j^eu la plaie il en vient du pus 
en abondance de la region pres de Pause sigraoide. Ensuite, au bout 
d’une semaine, I’inflammation se calmc. La uialade se rend entre tcnqis 
a la maison pour se remettre et pour arranger ses affaires. 

Le 2.11.43, ojJeration: Seclusio fislulac stercoralis (Klossxer). De 
P ether. 

On ferme la fistule de la manierc usuelle. La plaie sc guerit sans 
troubles. La malade se rend a la maison en couvalescente. 

Constatation macroscojnquc. La partie enlevee dc Pintestin est longue 
de 20 cm. environ. Du bout oral elle a, non ouverte, unc largeur de 
10 — 12 cm. environ, dans le bout aboral se rencontre une stricture an- 
nulaire, qui a contracte Pintestin, de sorte qu’il ne laisse passer que le 
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petit doigt. Ell ouvrant cet intestin le long de toute sou etendue, on 
constate a sa grande surprise, que la imiqueuse est ferme partout et 
que c’est une couclie musculaire epaisse qui forme la stricture, dont la 
surface operatoire est presque argentee et dure (figure 1). En examinant 
la muqueuse plus minutieusement on constate qu’elle est peut-etre un 
pen atrophiee au-dessus do la stricture. On ne constate rien d’autre 
extraordinaire. Ce n’est que maintcnant qu’on comprend qu’il ne s‘agit 
pas d’un cancer, mais de quelque autre maladie. 

Constatatioii microscopiqnc. On se sort de plusicurs dixiaines de pre- 
parations, prises, soit do la region de la stricture, soit plus liaut. Les 
premieres presentent toutes, sans exception, la meme image. De leur 
partie priucipale il )’• a nne couclie musculaire annulaire tres epaisse, 
depassant au moins de quatre ou cinq fois la normale et du cote exte- 
rieur, une couclie longitudinale (dans le cas ou il en existe). Dans la 
couclie musculaire, la submiiqueuse et la subsereuse s’obscrvciit des ca- 
vites tapissees d’epithelium, de differentes grosseurs et de differentes 
formes ou des tubes glandulaircs qui rappellcnt, a s’y meprendre, la 
muqueuse uterine (figure 2). La grosseur varie de toutes petites ca- 
vites de la section transversale du tube glaudulaire jusqu’a des cavites 
mesurant deux a trois fois le champ visuel.^ De leur formeellessoutrondes, 
ovales, allongees, a trous ou as 5 ’’metriqucs. Le plus souvent les parois 
de celles-ci sont lisses, il y en a aussi ai’ec des plis. Dans quelques pe- 
tites formations s’observeiit meme de vcritablos faussets fibroepitholiaux 
qui sont enfoncc^s dans les cavites (figure 3). 

L’ epithelium recouvrant ces cavites est partout d’une rangee unique, 
par endroits on trouve de I’epithelium cylindrique haut (figure 4), par 
endroits de repitheliuni plus bas, et meme aplati. La membrane basale 
est partout intacte. L’epithelium cylindrique haut, par centre, forme 
de tres belles rangees. Les bouts des cellules allant dans la direction 
du lumen peuvent etro epais et Eon y observe une proeminence en 
forme de houppe. 

Souvent ces cavites sont vides. Parfois il y a dans celles-ci des cellules 
singulieres, enflees, contenant des pigments, dont le plasma est vacuo- 
lise. Elies rappellent, a s’y tromper, les cellules denommees (dlerzifeh- 
lerziellem (figure 5). 

Ces Canutes, recouvertes d’epithelium cylindrique, sont entourees, 
presque sans exception, de tissu conjonctif mou, tres riche en cellules, 
d’un aspect presque embryonnaire, <ide stroma cytogeneo, oii il y a 
tres abondamment de cellules d’infiltration (figure 6). La plupart de'ces 
cellules sont des lymphocytes. Il y en a aussi des eosinophiles, ainsi 
qu’un peu de cellules blanches a noyaux en lames, des cellules plasmati- 
ques et des macrojrhages. 

Dans ces kystes qui sont reconverts d’epithelium bas, cet epithelium 
est parfois detache de la membrane basilaire. Ils sont entoures d’un 
tissu conjonctif assez! pauwe en cellules. Celui-ci est sans homogenite 
et parfois meme completement sans structure (figure 7 et 8). 

(A mon avis I’epithelium des kystes du premier type represente la 

' Par lo champ visuel on entend un grossisseraent par I’ohjectif N:o 10 do 
Zeiss, verre ocul. 7. 
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phase active, tandis que celui du dernier type est regressivement al- 
terant, peut-etre meme ameliorant.) 

Bn examinant les differentes couches de la paroi de I’intestiu on 
constate que la muqueuse est partout normale. La submuqueuse con- 
siste en du tissu conjonctif tres mou, oedemateux et collagene. Elle 
contient de nombreuses cavites remplies de liquide, les vaisseaux sang- 
uins sont tres sanguiferes. On rencontre deja dans cette couche ou plu- 
tot dans les regions adjacentes de celle-ci et de la couche musculaire, 
les cavites deja decrites, recouvertes d’epithelium et des tubes glandu- 
laires (figure 9 et 10). La couche musculaire est, comme on I’a deJa dit, 
tres ferme et Fon y rencontre par-ci par-la les dites cavites et des tubes 
glandulaires (figure 11). II manque dans ces kystes, presque sans ex- 
ception, <'du stroma cytogene» ou aussi il y en a tres peu, en general 
a 1’ autre bout du kyste. 

La couche inferieure de la sereuse consiste en du tissu conjonctif tres 
mou. Entre ceUe-ci et la couche musculaire on rencontre des formations 
glandulaires rappelant le plus la muqueuse uterine. Dans ce tissu de 
soutien on constate par endroits des marques fortes d’une inflam- 
mation chronique, marques perceptibles jusqu’a la formation des 
cellules geantes. (II se peut que cela resulte des deux operations prati- 
quees ou du long sejour de I’intestin du cote exterieur des couvertuies 
abdominales.) Ces marques sont, soit isolees, soit en amas (figure 12). 
Cependant elles ne sont nulle part du tjqpe de Langhans. 

On ne rencontre du tissu elastique en abondance que dans la sub- 
muqueuse, souvent meme en grands amas. Ce tissu manque reguliCTe- 
ment autour des kystes, au moins autour de ceux ou il y a <(du stroma 
cytogenei) en abondance. On peut en trouver cependant un peu dans les 
parois des kystes confinant au tissu conjonctif ferme. 

Dans les preparations prises de la partie superieure de la stricture 
on ne constate rieu d’autre anormal que ce que la muqueuse a un as- 
pect peut-etre plus atrophie qu’en regie generale. 

Le cas qui vient d’etre decrit est une endometriose heterotopi- 
que, se presentant dans la portion inferieure de I’anse sigmoide, 
on Ton a constate du tissu etranger, sauf dans la muqueuse, par- 
tout dans les parois de I’intestin, dans la submuqueuse, dans la 
couche musculaire et dans la subsereuse. Particulierement abon- 
damment ce tissu a ete constate dans le systeme musculaire an- 
nulaire qui en meme temps s’etait beaucoup epaissi. 

Mes constatations pathologico-anatomiques s’accordent dans 
toutes les particularites entierement avec les descriptions an- 
terieures faites par d’autres investigateurs (Harbitz, Oehleckee, 
Konjetzny etc.). Il n’y a que le tissu elastique qui s’est presente 
autrement que chez Konjetzny. 

En Einlande un cas analogue n’a pas ete publie une seule fois, 
autant que je sache. Dans la litterature mondiale on en a vu, par 
centre, quelques cas. Spencer (1913) est le premier qui a decrit 
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une endometriose pareille, rencontree dans Tanse sigmoide. Apres 
Ini, entre autres, Gross (1925) en a publie 1 cas, IConjetzny 
(1935) 2 cas, Masson (1935) 14 cas, de la Clinique de Mayo, La- 
mare, Larcet et IsiPOR (1938), Papin (1939), Josepsson (1939), 
Sbarounis-Tricorphos (1939), Graff (1940) et Patton (1941), 
chacun un cas, ainsi que Graff (1940) 2 cas. 

Si nous tenons compte des endometrioses se presentant dans 
la region de I'anse sigmoide rectale, le nombre des cas monte 
considerablement, si je ne nomme que les suivants; Michael 
(1937), Schuler (1931), Oehlecker (1932), Masson (1935), Cat- 
TEL (1937), Henschen (1941) et Hulten (1941). Ici on n’a pas 
encore observe les cas, ou la maladie a ete constatee simultane- 
ment dans plnsienrs endroits, comme p. ex. dans les oxganes 
genitaux et le rectum, dans les oxganes geuitaux et le vagin rectal 
du canal de Fontana ou dans les organes genitaux et la vessie, etc. 

Associes a une endometriose localisee ailleurs, des foyers pa- 
reils, parsemes dans I’anse sigmoide, ont ete rencontres par Tu- 
RUNEN seulement dans notre pays 6 fois sur 200 cas. 

Par rapport a son apparition I’endometriose est subdivisee en 
deux grands groupes: V endometriose interne et externe. Le premier 
groupe se rapporte a I’endometriose se presentant dans I’uterus 
et les tubes et le dernier celle qui se rencontre partout ailleurs. 

L’endometriose externe a encore ete subdivisee par Turunen 
comme suit: 

Endometriosis externa. 


I, E. extraperitonealis 
(pri maria) 

1. E. portionis 

2. E. vaginae 

3. E. perinei 

4. E. cicatric. post, lapar. 


II. E. intraperitonealis 

1. E. serosae pelvis 

2. E. retrocervicalis 

3. E. retrouterina 

4. E. ovarii 

5. E. intestini 


E. extra 2 )eritonealis secundaria 

1. E. spatii recto-genitalis 

2. E, recti et intestini 

3. E. vesicae urinariae 

4. E. canalis inguinalis 

5. E. umbilici. 

Dans les conditions actuelles il est difficile de donner une idee 
exacte de la frequence de I’endometriose dans I’intestin. 

Si nous nous bornons pour le moment a parler des cas qui se 
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xenco'ntrent seulement dans ’ranse sigmoide' et les regions adja- 
centes du rectum, H faufdire, qiie le tableau pathologico-anatomi- 
que y a varie un peu. L’essentiel dans la maladie est une stricture 
dans les parois de Tintestin. Dans tons le's cas la muqueuse a ete 
intacte. Seulement dans la partic supcrieure de la stricture Kox- 
JETZNY a constate des alterations ulcereuses et inflammatoiros 
qu'il considere comme consecutives a une occlusion intestinale 
cbronique (colitis stercoralis). Dans tons les cas la subinuqueuse a 
ete molle, contenant beaucoup de liquide. A I'egard de-la couclic 
musculaire, par contre, les cas decrits par differents auteurs pre- 
sentent des dissemblances. Ainsi, dans le premier eas de Kox- 
JETZNY les formations de nature kysteuse siegeaient uniquement 
dans le systeme musculaire annulaire, tandis que dans Tautre cas 
celui-ci etait completement detache, les alterations sc rencon- 
trant dans le systeme musculaire longitudinale ou plus exacte- 
ment dans repaisissement ressemblant a un niyome, situe a 
rexterieur de la paroi intestinale. En proclie parente avec ce der- 
nier cas on- pent considerer celui publie par Lajiare, Larget et 
ISiPOR, oii la muqueuse, la submuqueuse et la couebe musculaire 
sont restees intactes, mais oii I’on a trouve par contre dans la 
subsereuse et le mesenterium un epaisissement gi'os de plusieurs 
cm., ou Ton a rencontre des kystes tapisses d^epitbelium. A ce 
propos il faut mentionner aussi le cas do Gross. II s’agit d’une 
femme de 62 ans, operee anterieurement a cause d'un cancer de 
rintestin rectal. Apres I'opdration il fut constate dans la submu- 
queuse et le systeme musculaire de I’anse sigmoide rine croissance 
epithebale bet^rotopique. Ce pbenomene a devie des constatations 
anterieures par rapport a Tendometriose dans ceci, qu’il manquait 
de I'epitbebum cylindrique pour tapissor les cavites, ainsi que 
<(du stroma cytogeno) autour de celles-ci. Ces alterations, ainsi 
que le sang menstruel rencontre dans les cavites, ont ete expH- 
quees par Tauteur comme des metamorphoses regressives, resul- 
tant de la menopause. ' Dans mon propre cas on n'a observe rien 
de pared, si Ton ne cqnipte pas quelque cavite rencontree dans la 
subsereuse, d'ou repitbelium- manquait. Des alterations ont ete 
rencontrees dans tout'es' les ■ couches intestinales, sauf dans la mu- 
queuse, comme il en'a ete deja dit. 

D^autre part le tableau^ clmique a ete assez , conforme. L’age 
moyen des malades'a ete un peu plus de 40 ans. Le sujet le plus 
jeune avait 29 ans (Lamare, Larger et Isipor) et le sujet le plus 
vieux 62 ans (Gross). 








Pig. 6. 


KlOSSNEE: Sur I’endoinetriose se presentant dans I’anse sigmoide. 




Fig. 8. 






Sur i 


endo. 


'^^^riose 


se 


Oaas 


^ flase 


®%sznoiye^ 










SUE L’ENDOMIiITRIOSE SE PRlllSENTANT DANS l’aNSB SIGMOIDE. 261 

Les premiers symptomes de la maladie ont ete,- sans exception, 
des coliques ventelises, des douleurs et nne constipation inter- 
mittente, terminant par un etat de snbileus on par nne occlusion 
complete. La plupart des cas ont ete operes immediatement des 
rarrivee a Thopital, dans nne phase d'occlusion 'complete. II est 
a observer qu’un etat pared a pu varier d’apres le stade des men- 
strues. 

Dans les cas, on. le rectum ou les regions adjacentes de celui-ci 
et de Tanse sigmoide ont ete atteints, le tableau clinique a ete a 
peu pres le meme que dans les cas precedents. Pourtant on trouve 
plus de symptomes dans les cas du rectum. Je suis ici-principale- 
ment Texpose de Hulten. Communs pour ces cas sont les coliques 
venteuses et la constipation, qui peuvent augmenter -pendant la 
periode des menstrues et diminuer pendant rintefvalle. Avec le 
temps la constipation devient pourtant plus grave et se decharge 
parfois comme une diarrhee. Des tenesmes peuvent se presenter 
assez tot. Dans plusieurs cas 'repanchement de sang du rectum 
manque completement, circonstance que Hulten considere com- 
me un signe tres important pour le diagnostic differentiel a Re- 
gard du cancer. Dans les cas avances les menstrues sont chaque 
fois tres penibles pour la malade. 

Le palpage effectue par le rectum donne quelques points d’ap- 
pui. Avant tout on sent dans le rectum une stricture annulaire, 
recouvert d^une muqueuse intacte, lisse. Autoui’ du rectum on-sent 
une infiltration ferme, sensible, qui est attachee au bassin et qui 
enferme Pune ou les deux annexes. Comme symptome important 
Hulten considere encore ceci, quhl ne reste dans la gaine des 
taches de sang comme il en est souvent le cas dans les carci- 
nomes. 

A I’examen par la rectoscopie on observe le retrecissement deja 
decrit, ainsi qu’une muqueuse intacte, lisse. Dans les cas^rares 
seulement, ou le tissu de Tendometriose a penetre par la muqueuse, 
on pent remarquer des formations ressemblant a des polypes, dont 
on pent prendre un morceau a essai pour Texamen microscopi'que. 
Konjetzny, comme aussi Furst et Skorpil veut qu’on fas'se la 
rectoscopie plusieurs fois, vu que le cycle menstruel a une grande 
influence sur le tableau chnique. • ■ ' 1 - 

Dans le meme sens vont les observations de Judd-Foulds et 
Meyer. Dans un cas Furst et Skorpil ont constate, pendant les 
menstrues, une grande tumeur dans la paroi anterieure du rec- 
tum, qui etait recouverte d’une muqueuse enflee, en partie de- 
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cliiree ct sanglatvte. Cette tumeiir a obstruc tout I’intestin. Quel- 
ques jours apres les menstrues les doulcurs avaient disparu efc 
I’on ne sentait qu’un endroit dur, reconvert d’uue muqueuse 
decliiree. 

L’examen par les rayons X a Taidc d’une substance oinbra- 
geante donne, dans Ics cas bas, tres peu d’appui. Dans les cas dc 
I’ansc sigmo’ide cet examen est pourtant plus positif. 

L'etablissemcnt du diagnostic dans les cas du rectum, ainsi que 
dans les cas, ovi raffection cst localisee dans unc region adjacente 
du rectum ct de I'anse sigmoule, nc donne pas beaucoup de diffi- 
cultes, si Ton y pense seulcmcnt. La situation cst toute autre 
dans les cas d’endometriose pure dans I'anse sigmoide. II n’y en 
a pas, a beaucoup pres, autant dc symptomes comme dans les 
cas precedents. Les seuls symptomes sont ceux dc Tileus avee ses 
douleurs, qui peuvent augmenter pendant la periode dcs menstrues, 
comme il cn a etd ddja dit, et disparaitre pendant I'intervallc. 
Dans ces cas-la un examen par les rayons X, a I’nidc d’une sub- 
stance ombrageante, pent etre d'unc grande utilite. On a observe 
dans ces cas-la quo la ligne dc demarcation du dessin dc la liautcur 
est intacte. vu quo la muqueuse dans cet endroit-lii cst intacte. 
Cette circonstancc est considcree par plusicurs auteurs, p. ex. Jo- 
SEFSSON et IIuLTKN comino tres importante du point dc vuc du 
diagnostic differenticl. 

En faisant rexamcn mentionue il faut considcrer toutes sortes 
d'obstructions intestinales ebroniques, comme le carcinome, le 
sarcome, la tuberculose, la syphilis et le lymphogranulome. Quant 
il s'agit dos cas de I'anse sigmoide, ces cas differents sont directc- 
ment impossibles a distingucr I’un de I’autre uniquement a Faidc 
de moyens cliniques. La syphilis amene deja dcs difficultes. Bicn 
que la reaction dc Wassermann soit positive, il n'est pas du tout 
dit. que la stricture soit due a la syphilis. D 'autre part, s’il est 
question d'une phase d’occlusion, on n'a pas meme le temps d’es- 
sayer un traitement ex jnvantibus, il n’y a que de faire unc opera- 
tion iminediatcment. Si Ton trouve des signes de la tuberculose 
dans d'autres parties du corps, il faut toujours prosumer reven- 
tuahte de Tapparition de cette inaladie. Dans le lymphogranulome 
la reaction de Ereid est positive. 

Il y a toujours lieu de faire une operation, a mon avis, lors- 
qu’on a constate un retrecissement ou un etat d’occlusion. Chez 
les vieilles femmes on a parfois cssaye un traitement des ovaires 
par les rayons X (Oehlecker, Furst et Skorpil). 
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On a eu recours a ce traitement dans les cas on le retrecisse- 
ment n'a pas ete trop grand. 

Vii qu’on ne pent pas etablir le diagnostic differentiel a Vegard 
dn carcinome, en tout cas pas avec une surete absolue, une opera- 
tion est le seul traitement juste, a mon avis, afin d'eviter une 
erreur fatale. D'autre part, il est plus difficile de dire ce qu’il 
faut faire dans les cas qui ne presentent pas de strictures. Dans 
quelques cas on a observe que les symptomes ont disparu apres 
Textirpation pure et simple des ovaires (Sampson, Meioa, 
Schweitzer). 

Quelques auteurs ont essaye une castration par les rayons X 
et ils ont constate de bons resultats par ce traitement, oomme il 
en a ete deja dit. Par les raisons deja mentionnees je me placer ais 
absolument sur la base du traitement cliirurgical. 

Le fronosiic est en general bon. Des recidives apres Toperation 
ne sont jamais survenues, semble-t-il (Konjetzny). Dans mon 
propre cas il a ecoule bientot neuf mois apres Voperation et la 
malade se porte bien. 

Dans les cas stricturants le traitement est clair, comme il a 
ete d6ja dit. Au devant il faut enlcver quelque obstacle ou tourner 
celui-ci d’une fa 9 on ou d'une autre, et suivre tout a fait les memes 
methodes que pour le cancer. Seulement on n’est pas oblige d’etre 
aussi radical, a I’egard des glandes, comme dans le cancer. 

De ma propre part je suis de I’avis que la metbode dans deux 
phases, la traction de I’anse sigmo'ide et sa rupture plus tard est 
plus sure et moins niena§ante pour la vie de la malade que la 
resection dans une phase. Tout depend finalement de la nature 
des cas et avant tout de la mentahte du chirurgien. 

Finalement void un href coup d’oeil sur les theories far rafforl 
a la naissance de Vendomelriose. 

A regard de la genese de I’endomctriose interne tons les in- 
vestigateurs sont du meme avis. Cette affection se developpe dans 
la phase post-foetale par la muqueuse de Tuterus et du tube. 
Quant a la naissance de Tendometriose externe les opinions sont 
tres partagees. 

Depuis longtemps il y a trois groupes de theories, a I’aide des- 
quelles je veux donner Texplication suivante. Les voici: 

1. Les theories se basent sur les troubles de developpement. 

2. Les theories de Timplantation. 

3. Les theories des metastases. 

Babes (1882) est le premier qui a traite la naissance de I’endo- 



264 


A. E. KLOSSNEK. 


metriose et il a cru que les tubes glandulaires, rencontres dans m 
myonie, provenaient des canaux de Muller. Bkeas expliqua que 
les tubes tiraient leur origine des canaux de Gartner. 

Recklinghausen (1896) les considerait comme un corps de 
Wolff, des restes du rein primitif. La tbeorie a eu beaucoup de 
partisans, dont il faut nommer, entre autres, Aschoff, Bluhm, 
Pick et Pfannenstiel. 

La menie annee Ivanoff (1896) a public la tbeorie dite sero- 
epitjieliale, suivant laquelle aussi bien I’epitbebum de la sereuse 
que celui de Puterus proviendrait de repitbebum du colon et 
pourrait se changer, dans des conditions deterroinees, p. ex. par 
Pinfluence d'une infection, en de la muqueuse uterine, soit nieta- 
plastique, soit protoplastique et ensuite se modifier en des foyers 
de I’endometriose. Cette tbeorie egalement a beaucoup de parti- 
sans, dont le plus remar quable est peut-etre Meyer. De plus, 
Lauche a observe que, I’epitbelium de la sereuse par Pinfluence 
d’une infection, envoie dans la profondeur de longs tubes glandu- 
laires et des retrecissements, tons reconverts d’epitbebum cybnclri- 
que. Est-ce bien de Pepitbelium uterin proprement dit ou non, 
voila une question qu'on n’a pu trancber avec surete. 

A cette tbeorie s’associe le plus intimement Pexpose de Hel:\i 
sur la tbeorie etendue dite sero-epitlieliah. Suivant cette tbeorie 
il naitrait des endometrioses «sur les beux» du tissu mesencbyma- 
teux. Il continue encore: «La tbeorie sero-epitbeliale devient plus 
vaste par P'bypotbese, que des elements cellulaires, particubere- 
ment capables de se developper, provenant du mesotbelium, de 
Pepitbebum germinatif et de Pendotbebum, ainsi que le mesen- 
chyme, qm est en relation genetique et en d4pendance formative 
avec ceux-ci, par une constitution bormonale determinee, bee an 
sexe, peuvent eprouver une differenciation dans la direction des 
produits de Pepitbebum de Muller.» 

Je reviendrai a cette question dans le siuvant. 

D’apres la theorie de V implantation que Sampson (1921) a ete 
le premier de presenter, Pendometriose nait de cette maniere, 
que la muqueuse de Puterus, pendant la periode des menstrues, 
penetre dans la cavite peritoneale, en premier beu, dans les 
ovaires et dans le repb de Douglas. D’apres Turunen ces mor- 
ceaux muqueux etrangers tomberaient d’abord dans le fond du 
bassin, de sorte qu’on rencontre de Pendometriose, a un stade 
precoce, dans le repb de Douglas et ensuite seulement, a un stade 
plus avance, dans les ovaires. 
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Cette theoxie a ete modifiee pax Philipp et Huber (1939) de 
cette maniere que, pendant la periode des menstxues, ce n’est 
pas la uinqueuse de Futexus qiii se degage, inais celle des trompes 
uterines, de sorte qir'il serait question d’nne endonietriose tu- 
baixe dans la partie intxa-muxale de celles-ci. De cette region la 
nmqnense se inettxait en monvement, d’apres Huber, aussi par 
I'influence des contractions tubaires. Turtola (1942) qui a beau- 
coup de merite comme investigateur de rendometriose tubaire, 
est arriv6 au resultat que F'endometriose tubaire se presente dans 
92. S %, associee a I'endoinetriose externe intra-peritoneale. 

II xeste encore a discutex les theories metasiatiques. Halban 
(1925) a estime que les tubes glandulaires, situes dans ruteriis, 
peuvent se developper dans la couclie musculaire et de la, le long 
des glandes lympliatiques, penetrer jusqu’a la subinuqueuse. II 
considere alors comme possible que quelques-uns de ces tubes 
glandulaires pouxraient s’egarer dans le vaisseau lympliatique et 
par cette voie-la s’eloigner de ruterus. II a trouve dans les nceuds 
lympbatiques des tubes glandulaires uterius typiques, comme aussi 
Wolfe et Konjetzny. 

On estime cependant que rendometriose ne se repand pas uni- 
quement le long des vaisseaux lympliatiques, mais aussi le long 
des vaisseaux sanguins. Sabipson est le premier qui a constate de 
la muqueuse uterine dans les veines. La meme observation a ete 
faite plus tard par Ascheim, Hitier et Philipp, ainsi que par 
Turtola, 

Et puis, comment faut-il expUquer les differcnts etats moxbides? 

A I'aide de la theorie de rimplantation on pourrait expliquer 
d’une maniere satisfaisante tous ces tjqies d’endometriose externe 
intraperitoneale. Aussi dans mon propre cas je pourrais presumer 
qu’il serait question d’une endonietriose tubaire — malbeureuse- 
ment un examen n’a pas ete fait — d’ou I'affection s'est repandue 
a la surface de I'intestin, Dans le xepli de Douglas il n'y a eu rien 
en effet qui I'aurait indique et une autre observation parle aussi 
contre cette explication. Si un tissu etranger du deliors aurait 
penetre par la paroi intestinale, on pourrait presumer qu’on 
trouverait, siegeant au-dessous de la muqueuse, le tissu cellulaire 
le plus frais et dans une phase active. Dans mes preparations le 
cas etait tout le contraire. 

Une autre possibilite serait, bien entendu, une infection lym- 
phogene, 

Bien que je n'aie rien a dire personnellement sur la base de mon 
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propre cas a I’egard de cette tlieorie inetastatique, je veiix exami- 
ner la question encore un peu dans le suivant. 

Hart, Schwarz et Crossex out constat6 de rendometriose 
dans les pouinons. Ce phenomene de^Tait pouvoir s’expliquer 
ainsi, que rendometriose s’y ost repandue tout siinplement pat 
les voies sanguines. D’atitre part, il est plus difficile d’expliquer 
les cas de Biebl (1933), Nayratie et Kraher, ainsi que celui de 
]\Lvxk. Dans les premiers cas on a constate de I'endometriose dans 
le liaut du bras et dans le dernier dans les cuisses. A Taide de la 
propagation bematogene on ne pent pas cxpliquer ces cas autre- 
ment qu’en presumant qu'il y a cti simultancmcnt un foramen 
oval ouvert. Aussi la tlieorie du S 3 'steme lympbatique est difficile 
d'y appliquer, bien qu’elle soit cepcndant possible. II y a un rap- 
port direct entre le ligament rond, le long de I'uterus, et le pli de 
r'aisne. De meme il y a un rapport de la main, soit a baissefle et 
au coti ou par les mamelles aux glandes lympbatiques intercostales 
anterieurcs, posterieuros et de la au tronc. Dans tin systcmc com- 
me celui du reseau des vaisseaux Ivmpbatiques oii la prcssion est 
basse, il devrait pouvoir naitre, par unc raison ou par tine autre, 
meme de la regurgitation. 

Biebe lui-meme rejette cette tbeorie lympbogdnesiqtie et 
soutient I'opinion de Helm, en I'etendant de la maniere suivante: 
<(que cbez la femme pub ere. le mescncbyme, dans le sens le plus 
vaste du mot, est rendu capable de devclopper des formations 
endometriosiques dans n’importe quelle region, pbenomene auquel 
la cause degageantc proprement dite, est surement a cbercber, 
d'ttn cote, dans tin effet d'excitation due aux bormones, et, de 
Tautre, propablemeut dans tine sensibilite constitutionnelle cor- 
respondante». 

Comme resume de tout ce qui precede je voudrais dire: 

L’endometriose beterotopique n'est plus tine maladie qui offre 
de rinteret uniquement aux gynecologties. Aussi les cbirurgiens 
doivent s'en occuper serieusement et tenir compte de son appari- 
tion eventuelle meme dans notre domaine d'aetitdte. 


Il6sum6. 

L'autetir decrit un cas d’endometriose beterotopique, se pro- 
duisant dans Tanse sigmoide, qui doit etre le premier cas constate 
en Binlande. 
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11 s’aglt d’vme femme de 43 axis qui est veaue a Tliopital a Toc- 
casion d'un etat de sub-ileus, qui s'est apais4 cependant vite. Le 
gynecologue qui Ta traite a constate dans le bas-ventre une 
grande tunieux, a cause de quoi il liratiqua; Amputatio uteri 
supravaginalis. S.-O.-ectomia bilat. Secondairement il a constate 
dans Tanse sigmoide une tumeur stricturante, de la grosseur de 
deux a trois doigts, qu^il a cru etre un carcinome. A cause de cela 
il a envoy e la malade, 11 jours plus tard, au traitement d‘un 
cbirurgien avec le diagnostic: Care. fl. sigmoid. Lors d’une nou- 
velie operation on a tire banse sigmoide qu^on a coupe quelques 
jours plus tard. A Texamen microscopique il fut constate que la 
tumeur dtait une endometriose liet6rotopique. L’auteur donne une 
description minutieuse de la structure patbologico-anatomique de 
la tumeur et du tableau clinique du cas et discute ensuite le diag- 
nostic, le traitement et Torigine de la maladie. 

En publiant ce cas Tauteur a voulu attirer Tattention de ses 
collegues aussi sur cette maladie, vu qull n"est pas toujours facile 
de la distinguer du carcinome. Ce n’est plus uniquement aux gyne- 
cologues que cette maladie offre de I'interet, aussi les ebirurgiens 
doivent s’en occuper. 


Summary. 

The author describes a case of heterotopia endometriosis in the 
sigmoid flexure, in all probability the first case which has been 
diagnosed in Finland. 

The patient xs^as a 43 year old married woman who presented 
a subileus condition when she was admitted to hospital. The ileus 
condition, however, soon passed ormr. The gynecologist in charge 
of the case diagnosed a large tumor in the bottom of the abdomen 
and therefore performed; amputatio uteri supravaginalis. S.-O.- 
ectomia bilateralis. He also observed a stenosed tumor in the 
sigmoid flexure which was as thick as two fingers. He believed 
that the tumor was a carcinoma. For this reason he transferred 
the patient eleven days later to the surgical side for surgical 
treatment diagnosed: Care. fl. sigmoid. At a new operation the 
sigmoid flexure xvas exposed and divided some days later. A 
microscopic examination showed that the tumor was a hetero- 
topia endometriosis. The author gives a detailed pathoanatomic 
description of the structure of the tumor and of the clinical picture 
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wliicli tlie' case presented; he also describes the diagnosis, treat- 
ment and the genesis of the disease. 

By publishing the details of this case the author wishes to 
draw the attention of colleagues to this disease as it is not always 
easy to distinguish it from carcinoma. The disease is not only 
interesting for gynecologists but surgeons should also bear it in 
mind. 


Zusammciifassiins. 

Verf. beschreibt einen Fall A'on heterotojier Endometriose der 
Flexura .sigmoidea, wahrscheinlich der erste im Lande beschriebene 
Fall. 

Die Patientin var oine 43jalirigc Frau, die bei der Aufiiahme 
in die Klinik einen Subileusziistand aufwies. Der Ileuszustand 
oste si ch jedoch bald. Der behandelnde Gynakologc stellte einen 
grossen Tumor am Boden der Bauchhohle fest uud naliiu deshalb 
Amputatio uteri supravaginalis, S.-O.-ectoraia bilateralis vor. 
Als Nebenbefund beobachtete er einen stenosicrenden, ctwa 
zwei Finger dickeii Tumor der Flexura sigmoidea. Er hielt den 
Tumor fiir einen Krebs. Deshalb "vnirde die Kranke 11 Tage spater 
mit der Diagnose Care. flex, sigmoid, in chirurgische Behandlung 
iibergefiihrt. Bei erneuter Operation wurdo die Sigmoideumschlinge 
hervorgelegt und einige Tage spater durchtrejint. Bei milacosko- 
pischer Untersuchung wiirde festgestellt, dass der Tumor eine 
heterotope Endometriose war. Verf. gibt eine eingehende patholo- 
gisch-anatomische Besclireibung des Banes der Tumors uud des 
klinischen Bildes, das der Fall darbot, und beriilirt darauf die 
Diagnose, die Behandlung und die Krankheitsgenese. 

Durch Veroffentlichung dieses Falles hat Verf. die Kollegen 
auch auf diese Krankheit aufmerksam machen wolleu, da sie nicht 
immer leicht vom Krebs zu unterscheiden ist. Die Krankheit 
interessiert heutzutage nicht nur den Gyniikologen. Auch der 
Cliirurg muss daran denken. 
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Siir les Epididymites aigiies non specifiqnes. 

Par 

AULIS KORHONEN. 


La guerre amene souvent avcc clle plusieurs sortcs clc maladies 
presque epidemiques qu’on rencontre relativemcnt pen en temps 
de paix et alors seulement sporadiqueinent. Ces experiences se 
sont renouvelees inaintenant coinmc pendant la guerre mondiale 
prdcedeiite. 

Une de ces maladies est repididymitc aignii non specifique qui 
s’est rencontree pendant cos deux dernieres annees dans des pro- 
portions tout a fait frappantes dans rarmeo, moins dans la popula- 
tion civile. 

T1 parait que les conceptions sur Ic debut de processus clinique 
de repididymitc non specifique sont encore partiellement vagucs, 
partiellement faussos. Aussi appelle-t-on I’cpididymite chronique 
non specifique le t}q^e dont le debut est aigu, subaigu o\i clironi- 
que et qui devient chronique (Kappis, Axschutz etc.). Par con- 
sequent la maladie est consideree en regie generale comme clironi- 
que. Toutefois les differentes autorites ne mentionnent point com- 
bien de temps la maladie a dure avant qu’on Fait estimee comme 
chronique. La cause en est evidemment qu’on attribuait a la 
maladie un caractere tubercideux car dans ses debuts il ctait 
impossible de la distinguer de la tuberculose d’a^ores des symp- 
tomes cliniques et des examens. Aussi s’est-on servi comme 
traitement de Fepididymectomie qui seule a ete consideree ade- 
quate et assez experimentee. Mais quand les examens histologi- 
ques avaient demontrfi qu’on ne pouvait constater aucun signe 
typiquement tuberculeux, mais seulement des changements 
generaux inflammatoires non specifiques, on etait contraint de 
changer d’avis sur la genese de ces epididymites. Elies n’etaient 
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done jias provoquees par la. tuberculose. Et elles ne restaient pas 
toutes clironiqnes. 

L’epidid 3 nnite nee apres la guerre mondiale prccedente (1914 
—1918) n’a evidemment pas etc tres repandne, car la litterature 
medicale ne presente qu’une vingtaine de publications sur ce sujet. 

Je mentionne ci-dessous le cliiffre des cas les plus nombreux 
et les plus importants. 

Sur les 606 cas de Cambell il y avait 326 (54 %) non specifi- 
ques, sur les 58 cas de Lemi'ERT 33 (57 %), sur les 192 cas de 
Ljungren 83 (43 %) sur les 90 de Reinecken 52 (57 %), sur 
les 115 cas de Stevens 35 (31 %), sur les 58 cas de Soderlund 
6 (10 %) et sur les 300 de AVildbolz 26 (12 %). Chez nous Jar- 
viNEN vient de publier 18 (57 %) cas non specifiques sur 30 cas. 

Les autres publications ne reposent que sur quclques cas isoles. 

La inatiere examiiidn. 

La matiere a ete recueillie dans son ensemble dans les hojiitaux 
militaires de la zone do guerre et tous mes malades ctaient des 
soldats. J’ai examine tous les cas personnellement et j’ai soigne 
mes malades jusqu'a ce qu’ils soient renvoyes, aptes an service, 
dans leurs unites. La duree d’observation apres la sortie de I’lio- 
pital des malades a varie de 1 a 6 mois. Le total do mes cas est 
40. De plus j’ai soigne partiellenient dans ces memes liopitaux, 
partiellement ailleurs presque autant d’epididymites aigues non 
specifiques que je n’ai pas pu soigner jusqu’a la guch’ison pour 
certaines raisons, mais qu’on a du renvoyer ailleurs quand les 
manifestations s’etaient calmees. Cos cas ne sont pas inclus dans 
la matiere que j’ai traitce bien qu’eux aussi aient contribue a 
mes experiences cliniques considerablement a ce sujet, car jo n’ai 
pas eu d’occasion d’en elimiuer des cas qui peut-etre etaient tu- 
berculcux ou sup 9 onnes comme tels. 

L’age de mes sujets a varie assez regulierement de 21 a 34 
ans, done tous en service militairc. De ceux qui avaient de 24 — 
26 ans il y avait quelque peu plus, environ 20 % du total. 

18 (45 %) etaient maries et 22 (55 %) non maries. 

De toute fa 9 on tous les malades s’etaient accouples. Le temps 
ccoule entre le dernier coit et le commencement de I’epididymite 
est montre dans le tableau que void; 

Moins d’un mois de 1 a 2 mois de 2 a 3 mois de 3 a 4 mois 
8 15 16 2- . 
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L’epidiclymite a done apparu Ic jiliis sonvent 2 on 3 inois apres 
le dernier coit. Dans ehaenn de ces deux groupes il y avait 15 cas 
(37.5 %). Reiinis ces groupes nous donnent le total de 30 cas 
(75 ■%). 

Les malades eux-emes ont constate la sensibilite croissautc 
de rcpididyine qui gonflait au cours de la journec, 26 cas quand 
les malades etaient en mouvement on au travail, 14 pendant la 
nuit quand les malades etaient reveilles par des douleurs. 

L’epidid 3 ’’mite s’est rencontree unilateralement sur 38 cas (96 %) 
dont 18 du cote droit, 20 du cote gauche, la difference entre les 
ejDididyraites unilaterales etant alors a cot egard presque nulle. II 
n’y avait que 2 cas bilateraux. Dans tons cos deux cas Fepididyme 
gonflait par intervallcs de 2 ou 3 jours. 

Selon les malades les douleurs debutaient dans tons les cas 
dans la partie infcricurc, e’est-a-dire dans la partic caudale de 
Fepididyme la quelle partie s’est montree la plus gonflec a Fexa- 
mcn. 

8 seulemcnt de mes malades ont signale des douleurs cn urinant 
et surtout la pollacisurie, principalemcnt au cours de la journce. 
II n’y avait quo 3 malades qui souffraient do pollacisurie menic 
la nuit 2 ou 3 fois. Chez tons les malades les douleurs de polla- 
cisurie ont disparu au cours des 3 ou 4 premiers jours du debut 
de la maladie. 

Aucun des malades n'avait d’ecoulement de pus ni d’autres 
secretions anormales de Furetre. 

La prostate de tons les malades fut examinee egalement en 
la palpant du doigt par le rectum. Dans aucun des cas on ne 
pouvait constater dans la prostate rien d’exceptionel, elle n’etait 
meme pas sensible au toucher. Au microscope on n’a constate ni 
de bacteries ni de cellides inflammatoires dans la secretion de la 
prostate obtenue par la palpation. 

Dans la vessie de tons les malades on a fait des prelevements 
d’urine par le catheter. La reaction de Furine etait partout acide, 
on n’y trouvait ni albumine ni bacteries. II avait des globules 
blancs en 21 cas, de plus il y avait des globules rouges en 12 cas 
et puis des cellules epitheliales en 11 cas, toutefois dans les pro- 
portions insignifiantes. On n’j’- rencontrait pas non plus de bacilles 
tuberculeux. Le resultat de la culture de Lovenstein que j’eiis 
Foccasion de fairc, etait partout negatif. 

On n’a trouve de gonocoque dans aucun cas, bienqu’on ait 
fait des prelevements sur Forifice de Furetre de tous les malades. 
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Dans tons les cas les reactions Wasscrmann et Kalni se sont 
inontrees negatives. 

La reaction cle sedimentation (AVestergren) apres line lienre 
eta it com me suit: 

moins de 10 11—20 21—30 31—40 41—50 51-60 

0 24 12 8 0 2 

Tons les malades avaient la fievre pendant les premiers com- 
mencements de la maladic a pen pres 37.5 — 38°, dans 3 cas jus- 
qu’a 39°. La fievre disparaissait tout de meme an cours des 
premiers jours, an pins tard an bout d’une semainc depuis I’entree 
du malade dans I’liopital. 

Comme il etait convenu par avance qu’on enverrait toutes les 
epidid 3 miites aigues non specifiques dans ces hopitaux ou je 
travaillait, la majorite etaient soumis a mes soins 2 ou 3 jours 
apres la contraction de la maladie; le reste au cours de la premiere 
semaine. 

Les malades suivaient Ic traitement dans I’liopital jnsqu’a ce 
que toutes les manifestations aient disparu et que la reaction de 
sedimentation (AA^estergren) soit normale, apres qnoi on lour a 
donne une convalescence d’une quinzainc de jours. Apres la con- 
valescence ils revenaient pour rexamen de controle ou bien ils 
etaient renvoyes, aptes au service, directement dans leurs unites. 
Le gonflement de Tepididyme etait alors completement disparu 
dans 25 cas, dans 15 il y en restait un leger gonflement dans la 
partie caudale de repididyme. La surface de I’epididyme etait 
dans tons les cas tout a fait lisse et de consistanco normale. On 
conseilla aux malades de revenir a I’hopital en cas de recidive. 
Deux d’entre cux seulement sont revonus au bout de bnit jours 
a cause du gonflement et de la sensibilite du memo Tepididjune 
survenus par suite d’une longue marchc a laquelle tons les deux 
avaient participe tout de suite apres la sortie do I’liopital. Apres 
un repos d’une quinzaine de jours les symptomes avaient de 
nouveau disparu completement et nc rccidiverent plus. 

Tous les malades out suivi un traitement conservateur avec 
les compresses, le suspensoir sous le scrotum jusqu’a ce que les 
manifestations les plus aigues se fussent calmt^s, apres quoi on 
a appliquee des compresses chaudes. En dehors de cela on a 
donne du sulfathiazolc 0. 5 gr trois fois par jour au cours de la phase 
de fievre, De cette maniere on a precede jusqu’a ce que la sensi- 
bilite fut disparue et que la reaction de sedimentation fut normale. 
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Les malades etaient renseignes sur toutes les possibility qa’on 
pouvait suppose! avoir concourues a Finflammation de i’epi- 
didyme. 

II n’y a pas eu d’ anomalies sexuelles comme masturbation ou 
bomosexualite d’apres les informations des malades que fai qnes- 
tionnes confidentiellement tete a tete sur ce sujet. 

Parmi mes cas il y avait relativement pen de maladies an- 
terieuxes digues d’etre mentionnees. II y en avait un qui avait 
eu I’ur^trite simplex 3 semaines avant le commencement de I’epi- 
didymite guerie en 5 jours a la pneumolysine. Unit jours aprra 
on constatait des stries de sang dans le sperme aprfe le coit. Un 
autre avait eu la blennorragie 4 mois auparavant, egalement 
guerie a la pneumolysine en 5 jours. Un troisieme avait eu une 
legere epididymite du meme cote 2 mois auparavant, mais guerie 
spontanement en 3 jours. L’un avait souffert de polyurie de temps 
en temps au cours de la journee bienqu’on n’ait pu constate rien 
d’anormal dans la vessie. Un autre avait eu I’bepatite 2 ans au- 
paravant. De plus il y avait encore un malade qui avait eu une 
infiltration tuberculeuse dans la pointe d’un poumon guerie aprfe 
traitement sans suite. 

Aucun n’ avait eu de lesions dans la region genitale excepte un 
des cas mentionnes ci-dessus, cbez lequel on avait constate des 
stries de sang clans ie sperme aprfe le coit. 

Sur la pathogeiiie et I’e'tiologie. 

Tons les cherclieurs sont d’avis que I’epididymite aiguc non 
specifique est inflammatoire par sa genye. Par centre on n’est 
pas unanime quant au bacille ou au virus qui la provoque en eba- 
que cas particulier. D’ailleurs plusieurs facteurs soit generaux soit 
locaux, peuvent entrer en ligne de compte. 

Dans la litterature medicale on rencontre une grande variete 
d’ opinions quant a la bacterie qui provoque Fepididymite non 
specifique. D’apres Dorn et Plesch-Tbebbsius ce sont les peu 
virulents stapbylocoques qui en seraient la cause en provoquant 
une legere infection generale d’abord et qui passeraient ensuite 
par les reins, toutefois sans les endommager, jusqu’aux voies 
urinaires inferieures. Ici ils n’enflammeraient que la vessie et la 
partie posterieure de Furetre, par ou ils aboutiraient a Fepididyme. 
Cette conception me parait assez probante car pour quelle raison 
les reins, qui fonctionneraient en ce cas comme premier filtre de 
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bacteries, ne seraient-ils done pas enflainmes. II y en a qui con- 
siderent que Tepididymite est provoquee par ces bacteries a I’etat 
normal apatliogenique, qui so trouvent dans Turetre sain, tels 
que les stapliylocoques, les microcoques, les streptocoques he- 
inolytiques et dont la virulence s’accroit ensuite par une raison 
quelconque de sorte qu’ils deviennent patliogeniques. On pourrait 
signaler comme telles causes les refroidissements, les lesions ainsi 
que la baisse de la resistence generale. Toutefois plusieurs trouvent 
cette explication insuffisante et egalement a mon avis elle ne 
semble pas avoir asscz de poids, car on pouvait croire que ces 
bacteries produiraient d’abord des manifestations inflammatoires 
visibles dans la partie posterieure de I’uretre. II n’en est tout de 
ineme pas ainsi. Puhl a pretendu pourtant avoir trouve dans ses 
examens uretroscopiques dans la partie posterieure do ruretre 
des alterations inflammatoires telles que la dilatation des orifices 
des voies grandulaires ainsi que des membranes de fibrine n’ayant 
tout de meme pas cause de troubles subjectifs. Meme cette hypo- 
tbese parait etrange si nous prenons en consideration avec quelle 
sensibilite la partie posterieure de Furetre reagit a la fonction de 
la vessie. Car e’est justement la Forigine de la suspectibilite des 
reflexes qui reglent les sphincters de la vessie, 

Les opinions des chercheurs varient aussi quant a la propaga- 
tion des facteurs provoquant Fepididymite. Ce sont alors soit les 
voies sanguines et lymphatiques soit Fepithelium de la cavite du 
canal seminifm-e qui entrent en ligne de compte. 

Plusieurs (Kappis, Seifert, Schaffer, Dieted, Wehner, Cam- 
bell, Dorn, Flesch-Thebesius, Burmeister, Cahn, Lempert, 
Prey, Jarvinen etc.) estiment que la propagation par lo canal 
seminifere, e’est-a-dire par voie canaliculaire, est la plus generale 
considerant alors la partie posterieure enflammee de Furetre 
comme le point de depart le plus voisin de Finflammation. 

On a constate que le liquide dans le ductus deferens est centri- 
pete, alors il se dirige de Fepididyme vers Furetre. Le fait que la 
propagation des bacteries sans niobilite pent etre centrifuge le 
long de la membrane muqueuse du ductus deferens presuppose 
quelque trouble dans le peristaltisme du ductus deferens. Akutsd, 
Oppenheim et Low ont constate sur cobaye et lapin que par Fir- 
ritation electrique du ductus deferens et du nervus liypogastricus 
on pent produire des mouvements antiperistaltiques dans le duc- 
tus deferens, done des mouvements vers Fepididyme. On a emis 
Fhypothese qu’egalement en connexion du traumatisme de pareils 
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mouvements se produisent (Simmond, Schaffer, Oppenheim. 
Low) nienie quand il s’agit de toutes petites lesions si elles sont 
frequentes. 

S’il en etait ainsi la propagation centrifuge serait facile a coni' 
prendre. 

Toutefois les reclierclies de ]?rey lui ont donne des resiiltats 
contraires. IFrey pretend que les irritations inecaniques, therini- 
ques ou electriques ne se produisent pas, en tout cas pas cLez 
les animaux, de mouvements centrifuges vers le ductus deferens 
et que par consequent les mouvements du ductus deferens ne 
peuvent pas etendre I’infection du ductus deferens a Fepididyme. 

Lomjiel a emis rii3'potliese que le contenu de ductus deferens 
pent se propager dans la direction centrifuge bien que le peristal- 
tisme soit normal si dans la partie centrale du ductus deferens se 
trouve quelque obstacle causant I’accumulation de la secretion. 

Seifert est de I’aids que la pression elevee dans I’uretre peut 
amener la penetration des bacteries et des secretions inflamma- 
toires dans le ductus deferens et dans I’epididyme, surtoiit si 
Forifice du ductus deferens dans la paroi de Furetre est oiivert 
pour quelque raison. 

Certes, toutes les possibilites mentionnees ci-dessus peuvent 
concourir a Finflammation de la prostate et do Furetre surtout 
quand il s’agit d’inflammation maligne. Mais ces causes ne nous 
offrent pas assez d’explication quand malgre les investigations 
renouvelees des epididymites quasi epidemiques on ne trouve 
aucun signe inflaminatoire ni dans la prostate ni dans Furetre ni 
dans les voies ur inair es en general. 

Revenons maintenant a la propagation par A'oie sanguine et 
lymphatique. Il parait que les vaisseaux lympliatiques jouent a 
ce propos un role moins important bienqu’on ne puisse pas ex- 
clure cette possibilite totalement. Ce sont done les vaisseaux 
sanguins qui nous importent. Wildbolz, Rovsixg ct Boshajier 
ont insiste sur Fimportance que la propagation hematogene de 
Finflammation peut avoir soit dans les epididymites non specifi- 
ques soit dans les epididymites tuberculeuses. Cela parait d’ail- 
leurs assez naturel ces cas etant alors comparables a des affections 
renales inflammatoires, a ces nephropyelites non specifiques ainsi 
qu’a des tuberculoses renales qu’on considere egalement provo- 
quees par voie bematogene. 

On a insiste egalement sur le role du traumatisme dans la 
genese des epididymites non specifiques surtout dans les regions 
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(le ruretre. II va de soi que les retrecissemeiits cicatriciels causes 
par des lesions peuvent contribucr a la naissance de I’inflammation 
dans Turetre. On a surtout souligne rimpoitance des lesions in- 
signifiantes mais frequentes (Kappis, Wehner, Schafper etc.) 
car rinflammation siege facilcment dans les plis nes par des rup- 
tures de la muqueuse. Les lesions frequentes peuvent re-enflam- 
raer une inflammation restec latente. 

Les lesions directes et indirectes causees par les sports ont 
ete aussi considerees comme facteurs etiologiques et egalement 
les exces sexuels ainsi que la masturbation. 


Les reclierches. 

Avant qu’on puisse elucider la nature non specifique de I’in- 
flammation en traitant la patliogenie et Tetiologie de I’epididymite 
non specifique, il faut pouvoir en exclure les inflammations spe- 
cifiques certaines. En cette occurrence peuvent etrc prises en 
consideration surtout les inflammations sypbilitiques, blennor- 
ragiques et tul)erculeuses dont la frequence s’est augmentee ex- 
cess! vement pendant la recente guerre. 

La syphilis dans Tepididyme est en general assez rare, car elle 
siege le plus souvent dans le testicule. Aux dires de mes malades 
aucun d’eux n’a eu de syphilis et aussi les reactions Wassermann 
et Kaux se sont montrees negatives dans tons les cas. Et chez 
aucun d’eux on n’a constate ailleurs de signes syphilitiques a 
I’examen de sorte que j’estime qu’on pent exclure cette possi- 
bilite avec certitude. 

Un deuxieme facteur important specifique est la blennorragie. 
Outre le fait qu’elle provoque souvent I’epididymite comme une 
complication directe elle pent la provoquer aussi comme suite 
d’une infection secondaire laquelle iiifection se rencontre souvent 
en connexion de la blennorragie. l^galement les autres complica- 
tions de la blennorragie comme la prostatite et la stenose de 
I’uretre peuvent provoquer I’epididymite non specifique soit par 
leur foyers de bacteries soit en causant des troubles de Tecoule- 
ment du liquide dans le ductus deferens. Un seul de mes malades 
avait eu 4 mois aupaxavant la blennorragie guerie toutefois en 5 
jours totalement sans complications, Je peux done exclure les 
facteurs predisposants de la blennorragie. 

La tuberculose par contre est un facteur important comme 
je I’ai mentionne d’ailleurs ci-desus. L’epididymite tuberculeuse 
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n’est jamais primaire etant toujours de nature endogene second- 
aire le foyer primaire se trouvant quelque part en- dehors de I’ap- 
pareil urogenital. En cas d’affection de celui-ci la tuberculose peut 
se presenter uniquement dans I’epididyme ou hien comme com- 
plication de la tuberculose renale ou de la tuberculose de la vessie. 

Chez un seul de mes maladcs il y avait cu six mois aupar- 
avant une condensation tuberculeuse dans la pointc de I’autre 
poumon gudrie sans complication. On ne pouvait constater cliez 
lui apres cela aucun autre signe tuber culeux. Chez les autres 
malades jamais aucun signe tuberculeux ne s’etait rencontre et 
meme objectivement on ne pouvait constater rien de tuberculeux. 
La culture de Lowenstein. faite de I’uretrc dans 15 cas a donne 
des resultats negatifs partout. Je n’ai pas eu Toccasion de fairc 
d’inoculation sur cobayc. J’observc particuliercment en cette oc- 
currence que j’ai choisi mes malades de telle maniere qiie les cas 
soupqonnes tuberculeux ont etc climines des le commencement, 
car j ’avals I’intcntion d’invcstiguer explicitement les epididymites 
non. specifiques. Prenant en consideration les points de vue men- 
tionnes ci-dessus comme aussi la rapidc guorison et I’observation 
des sujets apres la guerison j’estime qu’on peut exclurc la pos- 
sibilite de la tuberculose de mes cas avec assez de certitude. 

Si nous passons ensuite a I’etudc des facteurs non specifiques 
cpii peuvent entrer en ligne de compte en sens etiologique nous 
voyons qu’eux non plus ne nous offrent pas assez de points d’appui. 

La repartition des cas parmi des classes en service militaire etait 
assez- egale. 

Quant aux maries et non maries il n’y avait pas de difference 
notable, d’ailleurs tons avaient eu des rapports sexuels pendant 
la permission. Le plus souvent d’epididymite aparaissait 2 — 3 mois 
apres le dernier coit (cette definition du temps ne devra pourtant 
pas avoir beaucoup d’importance). On a emis rh 3 q) 0 thcse que la 
privation d’une longue duree ainsi que le spermastase produiraient 
le gonflement de I’epididyme. Selon moi cette conception ne pa- 
rait pas juste, car I’ejaculation physiologique spontanee se produit 
regulierement par intervalles de deux ou trois semaines. 

L’examen des facteurs etiologiques nous amene a conclure qu’il 
s’est agi apparemment d’une infection, par surcroit d’une infec- 
tion presque epidemique.' Par contre il est plus difficile de con- 
stater de quelle maniere i’agent provocateur de I’inflammation a 
about! a I’epididyme ainsi que de savoir si le foyer primaire s’est 
trouve quelque part ailleurs. 
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Tons les malades etaieut en bonne sante immediatemcnt avant 
la contraction de Tepididyinitc. Aucun d’enx n’avait subi d’in- 
vestigation instrumentale dans les voies urinaires et auciin n’a- 
vait ete frappe par une lesion quelconque. 

En examinant I’epididymite non specifiqiie nous cberchons des 
foyers d’inflammation naturelleinent anssi dans les voies urinaires. 
Jakvinen a dans ses materiaux, qui comprennent 18 epididymites 
non specifiques. constate des globules blancs dans I’urine dans 15 
cas, mais il n’a pas trouve de bacteries dans le sediment colore 
de I’urine on dans la culture dans un seul cas, Neanmoins Jarvi- 
NEN estime, se basant uniquement sur ce fait, qua plus de quatre 
cinquiemes de ses cas avaient des signes d’irritation dans la partie 
postm’ieure de I’uretre et dans la vessie bien que seulement qucl- 
ques-uns des malades eussent an debut de lour maladie des symp- 
tomes sulqectifs de I’uretre. 

Sur mes 40 cas il y avait des globules Idancs dans 21 cas, dans 
12 des globules rouges et cnfin des cellules epitlieliales dans 11 
cas se rencontrant tous dans des proportions tout a fait insigni- 
fiantes. Huit malades souffraient de pollacisurie, 2 ou 3 fois pen- 
dant la nuit, les troubles etant tout de meme assez legers et dis- 
paraissaient an cours des 3 ou 4 premiers jours. Aucun n’avait de 
signe de I’uretrite de maniere que de I’uretre ait sorti des secre- 
tions a nor males. 

Jarvinen mentionne en dehors de cola que 5 de ses cas avaient 
eu des signes cliniques de la prostatite bien qu’il n’expose pas plus 
precisement do quelle nature ils etaient, Je n’ai pu decele do 
signes de prostatite dans aucun dc mes cas malgre mes rccherclies 
minutieuses et memo repetees. Il en ressort que je ne peux pas 
tirer de mes cas la meme conclusion quo Jarvinen a savoir <(qu’au 
point de vue pratique dans tous les cas non specifiques- se ren- 
contrent les symptomes d’irritations de I’uretre et de la prostate». 

Se basant sur ses exameus microscopiques Jarvinen constate 
que dans un tiers de ses cas seulement la partie caudale de I’epi- 
didyme etait cnflammee tandis que la partie superieure etait sans 
symptomes ou seulement legercment cnflammee. Egalement dans 
le ductus deferens il avait rencontre partout, sauf dans un cas, 
des signes cliniques ou microscopiques de I’inflammation. Par 
consequent Jarvinen conclut que I’uretrite et la prostatite soiit 
les facteurs provocateurs de I’epididymite et que I’inflammation 
s’est propagee a repididyme le long du ductus deferens. 
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Les malades qiie j’ai examines ont signale enx-memes quc la 
sensibilite et le gonflement aA'aient commence clans la partie 
caudale de Tepididyme laquelle partie egalement a I’examen s’est 
montree toujours la plus enflammee sauf dans 4 cas, on la sen- 
sibilite et le gonflement avaient commence a I’autre extreniite. 
En dehors de cela 18 malades se sont plaints de doiileiirs dans la 
region de Taine et on constatait a la palpation qu’elles provenaient 
dn ductus deferens. Cette sensibilite disparaissait regulierenient 
au boat de quelqucs jours ou dans nne semainc et toujours plus 
tot qne dans rdpididyme. Par surcroit selon ces malades qui 
avaient signale la sensibilite dans la region de Taine cette sen- 
sibilite s’etait manifestee en general 1 on 2 jours apres les pre- 
miers signes de la sensibilite dans repididyme. 

En cette occurence on pouvait aussi exposer qiielques points 
de viie de la propagation do la tuberculosc, qui, eux aussi, sont 
contradictoires. Quand la tuberculosc se rencontre dans les autres 
organes comme dans la tuberculosc renale on en trouve aussi dans 
repididyme, dans les vesicules seminalcs ainsi cpie dans la pro- 
state. Krogius mentionne que cela n’exige pas de rapport causal 
direct avec la tuberculosc des voies genitales et urinaires coimne 
on I’a suppose auparavant. Au contraire toutes les experiences 
anterieures portent a croire que la tuberculosc renale et la tuber- 
culose de repididyme sont necs par voie hematogene, chacune 
independamment, car souvent chez un malade dont les reins et 
repididyme sont atteinls de tuberculosc la vessie et la inostate 
sont restees parfaiteraent saines. Ce point de vue me parait pro- 
bant. L'opinion de Jarvixen selon laquelle I’epididymite non 
specifique proviendrait de I’uretrite non specifique et de la pro- 
statite se propageant le long clu ductus deferens a I’epididyine 
ne me parait done pas vraisemblable surtout a cause du fait que 
la propagation s’effectiierait alors a contre-sens. La meme di- 
vergence des points de Anie se rencontre egalement dans la lit- 
terature sur I'epididymite ])lennorragique, bien que plusieurs in- 
vestigatenrs (Ullman etc.) soient d’avis que la propagation s’ef- 
fectue par voie sanguine et lymphatique du ductus deferens. Je 
me range a cote de ceux (Boshamer etc.) . qui,.supposent que 
I’agent provocateur de I’inflammation est venu par voie heniato- 
gene dans I’epididyme d’ou il se propage dans le sens de I’ecoule- 
ment au ductus deferens. Les douleurs dans celui-ci peuvent par- 
tiellement provenir des reflexes spasmodiques causes par 1 in- 
flammation de I’epididyme. 
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Parmi les facteurs enonces j’ai deja signal© le role pretendu du 
trauinatisme dans la genese de I’epididymite. Ce sont surtout les 
petites lesions frequentes qui paraissent avoir une tendance a 
jouer un role plus significatif. Sont considerees comme telles les 
efforts physiques, le sport, ineme la danse et on pretent qu’ils 
causeraient de petites ruptures dans la membrane muqueuse de 
PuretTC dans lesquelles les bacteries siegeraient, Je n’ai rien trouve 
dans mes cas qui soutienne ce genre d’hypotliese que je trouve 
assez specieux. Tous mes cas se sont rencontres pendant I’epoque 
ou I’activite sur nos fronts etait assez faible, par consequant les 
efforts physiques qii’on y exigeait des soldats n’etaient pas spe- 
cialcment lourds. Quant a la danse elle etait defendue pendant 
la guerre (clandestinement aussi on dansait bien pen;. Alors cette 
possibilite pent egalement etre exclue avec certitude. Je no peux 
non plus reveler dans la matiere que j’ai examinee des lesions 
causees par le sport, car aucun de mes malades n’etait speciale- 
mcnt sportif par ex. aucun d’cux n’avait participe aux concours 
de ski effectues dans les unites. Tous mes cas out ete recueillis 
pendant I’hiver. Je suis d’avis que chez nous Tepididymite non 
specifique se rencontre assez rarement X)armi les homines sportifs 
et qu’elle n’a ete de nature epidemique dans aucun cas. 

On a egalement accuse le defecteuses conditions hygieniques 
sur les fronts. Toutefois les soldats avaient I’occasion de se baigner 
une ou deux fois par semaine. On changeait de sous-vctements une 
fois par semaine. On doit pourtant admettre quo le cantonnement 
ou il y a peu d’espaces offre une occasion favorable a la p'ropaga- 
tion de I’infection. 

En resume de tout ce qu’on vient d’exposer je voudrais soutcnir 
que cette 6pididymite aigue non specifique qui s’est rencontree 
dans notre armee pendant notre recente guerre presque opidemique- 
ment a ete une maladie infectieuse. Elle n’a pas ete provoqueo 
par les bacteries ordinaires do pus, niais evidemment par quelque 
virus qu’on ne peut pas decouAU’ir par les moyens d’investigation 
habituels. La maladie semble etre facilement contagieuse. De 
quelle maniere la maladie se propage-t-elle, est incertain. 11 est 
possible qu’il s’agisse de I’infection par contact favorisee par le 
cantonnement. On ne sait pas par quelle voie le virus s’eteiid 
dans Torganisme car il ne provoque aucune reaction avant de 
s’installer dans I’epididyme. Le virus qui a une certaine pre- 
dilection pour I’epididjane y aboutit vraisemblablement par voie 
hematogene provoquant en regie generale d’abord I’inflammation 
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dans la partie caudale de Tepididyme ou elle se localise on Lien 
s’etend dans la partie superieure et dans le ductus deferens dans 
celui-ci en sens centripete, alors avec recoulement testifuge. Le 
virus n’est pas de nature a affecter les voies urinaires, bienqn’il 
puisse provoquer quelquefois des manifestations secondaires d’ir- 
ritation de la vessie et de la partie posterieure de Turetre. 

Syiiiptomatologie. 

La syniptomatologie de I’epididymite aigue non specifique est 
assez tjqaique. Les manifestations commencent visiblement aigues, 
bien qu’elles ne soient pas tres fortes en regie generale. La tem- 
perature s’eleve jusqu’a 37.5 — 38° a peu pres, accompagnee par- 
fois de legers frissons qui ne sont pourtant jamais ties proiion- 
ces. Dans 3 cas seulement la temperature s’est elevee jusqu’a 
39°. La temperature redevient normale dans 2 — 3 jours ou bien 
elle se tient subfebrile une huitaine de jours. Des les debuts 
I’epididyme devient sensible a la palpation et gonfle simultane- 
ment. Le gonflement peut etre tres leger mais pent aussi atteindre 
les proportions d’un oeuf de poule et se rencontre en general 
dans la partie caudale, laquelle partie parait legerement bossolee 
k la palpation. Parfois on rencontre aussi une legere bydrocMe qui 
disparait tout de in erne au cours des premiers jours. La poau du 
scrotum du cote inflamme est legerement rougeatre. Une legere 
pollacisurie ne se rencontre que tres rarement, parmi mes sujets 
seulement dans 8 cas, et disparait au cours de 3 — i jours. Dans 
aucun de mes cas je n’ai rencontre d’ecoulement de pus ou quel- 
que autre secretion anormale de Turetre. 

Toutes les manifestations primaires mentionnees plus liaut dis- 
paraissent assez rapidement sauf la sensibilite et le gonflement de 
I’epididyme. Celle-la disparait assez vite, en general dans une ou 
deux semaines tandis que celui-ci persiste plus longteraps la 
duree en etant assez variable. Le plus souvent il disparait totale- 
ment au cours de 6 — 8 semaines. II est rare que le gonflement 
persiste 6 mois, encore plus rarement plus longtemps, auquel cas 
il y a lieu de soupgonner quelques complications. 

Lempeet, Doek, et Plesch-Thebesius ont soutenu I’opinion 
qu’aussi bien dans les epididymites non specifiques que dans les 
epididymites tuberculeuses on rencontre des formations fistii- 
leuses sur la surface du scrotum. Je n’ai trouve de fistule parmi 
aucun de mes cas. 
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En ce qui concerne la reaction de sedimentation Jarvinen sig- 
nale qu’elle a ete toujours normale cliez ses malades on bien tres 
pen elevee. Les materiaux que j’ai examines m’ont donne des 
resnltats tout a fait contraires commc le tableau plus liaut nous 
a revele. Cela provient evidemment du fait que les cas de Jar- 
viNEN etaient plus avanccs. Dans la phase primitive de la maladie 
la reaction n’etait normale chez aucun etant en regie generale 
entre 10 et 30 mm apres une lieure s’approchant le plus ordinaire- 
ment de 20 mm. A la disparition des autres symptomes la reac- 
tion de sedimentation s’est baiss6e regulierement assez vite re- 
devenant normale au bout de deux on trois semaines. 

D’apres quelques savants (Flesch-Theresius etc.) la tendance 
a la rocidive sera it un caracteristique do I’epididymite. De mes 
malades deux seulement se sont presentes au controle a peu pres 
au bout d’une semaine a cause du leger gonflenient et de la sen- 
sibilite du meme epididyme par suite d’une longue marche a 
laquelle ils avaient participe tout de suite apres etre sortis de 
Thopital. Les symptomes disparaissaient au cours d’un repos de 
deux semaines, il n’y eut pas do rocidive depuis. Je suis done de 
I’avis contraire: repididymitc aigue non specifique n’a pas de 
tendance a la recidive. 

Dans deux cas seulement elle s’est rencontree simultanement 
dans chaque epididyme. Les investigations ne revelent pas pour- 
quoi elle ne sc rencontre cn general qu’unilateralement. 

Aucun complication ne s’est raanifestee parmi mes cas. 

On a pretendu (Cambell) que I’epididymite bilaterale amenerait 
comme complication tardive la sterilite qui serait alors le resul- 
tat, comme celui de Tepididymite blennorragique de I’obturation 
de ces canaux qui se terminent a la papille situee dans la partie 
caudale de I’epididyme, au point de depart du canal spermatique. 
En effet, il en est souvent ainsi dans les epididymites bilaterales 
blennorragiques. Moi aussi j’ai eu I’occasion de la constater apres 
I’examen du sperme et du liquide du tcsticule par ponction sur 
une trentaine de malades qui sont rcstfe sans enfants. Serait ce 
le cas aussi dans les epididymites non specifiques il est impossible 
de le savoir, car personne, a ce que je sais, ne I’a encore examine 
a fond. Les modifications inflammatoires qui se trouvent dans 
Fimage microscopique de Fepididymitc non specifique ne prouvent 
rien quant a i’obturation permanente des canaux (bien que Jar- 
viNEN le suppose) ces alterations etant evidemment tres rever- 
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sibles, car les symptomes cliniques egalement disparaisscnt on 
regie generale rapidement. 

Le diagnostic diffdrentiel. 

En traitant Tepididymite non. specifique il faut prendre en con- 
sideration la syphilis, la blennorragie et la tuberculose en ce qui 
coucerne le diagnostic differentiel. 

. Les donnees anainnestiques ne sont pas sans importance bien- 
qn’elle ne soient pas decisives, car en dehors des maladies qu’on 
vient de mentionner une infection secondaire banale affectant 
Fepididyme, on une epididymite non specifique comme une nia- 
ladie toute differente, peuvent survenir. 

La syphilis commc ddja mentionne, se rencontre dans Tepicli- 
d)mre si rarement que nous pouvons rexclure pratiquement, sur- 
tout si les reactions Wassermann et Kahn ont dte negatives. 

L’ epididymite blennorragique a un debut en general plus aigu, 
ses manifestations sont assez fortes, la temperature plus elevec, 
la fievre est suivie de frissons et Tepididyme est si sensible ((qu’il 
fait mal meme a le regardera. L’epais ecoulement de pus de hure- 
tre, la constatation des gonocoques et la- reaction de fixation de 
complement apportent des eclaircissements a la question, bien que 
les gonocoques disparaisscnt pendant la phase de fievre. Toutefois 
les manifestations peuvent ctre aussi plus legeres selon le t3'pe et 
la virulence du gonocoque et alors I’etablissement du diagnostic 
differentiel pent amener des difficultes. 

C’est toutefois la tuberculose qui nous donne le plus de mal. Bien 
que la tuberculose dans I’epididyme commence <(doucement» elle 
pent aussi avoir un debut aigu et ressemble alors a I’epididymite 
non specifique de telle fa9on qu’on ne pent pas, se basant sur les 
symptomes cliniques, la distinguer dans sa phase primitive. 

La palpation non plus ne nous donne de certitude. Quelques 
chercheurs (Demel) ont emis rh)q)othese que I’epididyme tuber- 
culeux est plus indure, sa surface est plus bossele, les bosses etant 
en relief, que dans les cas non specifiques. Les types de transition 
sont tout de meme si varies que ce serait pure fantaisie de s y 
attaclier de I’importance. Dans les debuts Tepididymite tuber- 
culeuse differe de Fepididymite non specifique seulement en ce 
que celle-la se rencontre plus souvent bilateralement que I’epidi- 
dymite non specifique et que le type tuberculeux souvent pro- 
duit des fistules dans la surface du scrotum tandis que dans les 
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Epididymites non specifiques il n’y en a pas on bien tres raremcnt. 
Parmi mes cas je n’en ai pas trouve nne scule fois. 

II y a des divergences d’opinion quant a savoir si la presence 
des modifications inflammatoires de la prostate est tjqrique de 
cette maladie on non. Selon la majorite la presence de la prosta- 
tite semble annoncer la tuberculose. Dans la matierc traitee par 
Jarvinen 5 cas epididymites non specifiques se sont |)resentes ou 
il a rencontre des modifications dans la prostate ce qui liii parait 
tout naturcl. Cela ne nous etonne pas si nous nous souvonons de 
sa conception de la pathogenic, c’cst-a-dire que I’infection descend 
le long des voies urinaires, Je n’ai troiivc dans aucun de mes cas 
de signes de prostatite malgre mes soigncuses recherches renouve- 
lees ce qui me parait plus naturcl d’ailleurs, car selon moi Fepidi- 
dymite non specifique n’est pas provoquec par I’infection par 
voies urinaires, mais provient d’autre part de rorganisme ct par 
voie hematogene. 

Les examens de rui-ine no nous donnent pas d’indications sures 
car dans toutes les epididymites on peut ou non rencontrer dans 
Fuiine des modifications inflammatoires, Jarvinen signale avoir 
rencontre des globules blancs dans tons ses cas excepte dans 4, 
mais nullepart des bacteries, 11 suppose que cette pyuric asep- 
tiquc provient evidemment de Furetrite posterieure. Sur mes su- 
jets il y avait des globules blancs dans 21 cas, des globules I’ouges 
dans 12 et enfin des cellules epithEliales dans 11 cas, toutefois 
dans des proportions tout a fait insignifiantes. On n’a rencontre 
de bacteries dans aucun cas. Je suis d’avis que la scarcite des 
globules dans Furine ne provient surement pas de Furetrite pos- 
tErieure, car je n’ai decouvert aucun signe de FurEtrite, mais ce 
seraient les facteurs toxiques et Firritation provoquEe par Fin- 
fection gEnErale ainsi quo par Fepididymite locale qui en sont 
cause. 

Le traitemeiit. 

Cette Epididymite aigue non specifique, qui s’est rencontrEc 
dans FarmEe assez frEquemment pendant notre rEcentc guerre, 
parfois presque EpidEmiquement et qui n’Etait pas provoquEe par 
les bactEries ordinaires du pus, mais causEe selon toutes les ap- 
parences par quelque virus et qui avait une certaine prEdilection 
pour FEpididyme, Etait par sa nature une maladie locale. Quant 
a son agent provocateur et sa nature elle est a mon avis compa- 
rable a une autre maladie Epidemique qui s’est recontrEe simul- 
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tanement.. c’est-a-dirc Thepatitc aigiie. C’est evidemnient le virus 
qui a provoqiie ces deux maladies, bien que leur affinite soit dif- 
fereiite. Le pronostic de toutcs Ics deux est bon. 

II n'avait pas de tendance a sc propager et ne provoquait pas 
de foyers d'inflainmation ailleurs ni de complications locales. 
Comme les symjDtomes paraissaient s’apaiser spontaneinent au 
cours des premiers jours, il semblait plus naturel, au nioins an 
commencement, de se contentcr du traitemcnt conservateur. On 
inettait le malade au lit. on pla 9 ait un suspensoir sous le scrotum 
ainsi qu’une comjn-esse, pilus tard quand la fievrc s'etait abaissee, 
des apj)lications cliaudcs. En dcliors de cela on donnait au malade 
pendant la phase de ficvre du sulfatbiazole 0.5 gr trois fois par 
jour. Tons les malades soumis a ines soins immediatcment sans 
qu'on les aient transjrortes dans quelquc vehicule cahotant, ont 
gueri jaar ces simpales moycns. La duree de traitemcnt etait cle 
4 a 6 semaincs I'intervention chirurgicale n’ayant ete nccessaires 
dans aucun cas. 

La plupart des chcrchcurs sc rangent au cote du traiteraent 
conservateur (Boshamkr etc.). 

Bien que tous mes cas aieait gueri favorablement par les mo 3 ’ens 
conservateurs il est tout de menie possible que Tetat do quelqvies- 
uns de ces malades qui ne peuvent pas etre soignes des les debuts 
de la maladie etant transportes d’un endroit a I'autre dans les 
vehicules, s’aggrave de telle fa^on, que le traitemcnt conservateur 
qu’il faut toujours, a mon avis, cssayer d'abord, n'a pms ete effi- 
cace. 11 s’est forme alors dans repididyme des necroses tissulaircs 
et des abces, repididyme tout entier etant gonfle de telle sorte 
que rdpididymectomie joeut etre indiquce. De toute inaniere le 
pourcentage de tels cas est asscz pen eleve. 

Le choix des methodes de traitemcnt est plus difficile clans les 
cas, ou nous ne pouvons jras nous rendre comjitc, ce qui arrive 
siu’tout dans les cas sjioradiques, s'il s’agit d’une epididymite non 
specifique ou tuberculeuse. Meme dans ce cas il y a lieu de suivre 
im traitemcnt conservateur en surveillant revolution du pirocessus 
car la tuberculose dans repididyme progresse lentement. Ainsi 
un delai dans les debut de la maladie ne cause aucun inconvenient 
au contraire on pent consacrer ce temjis de delai a I’amelioration 
de I’etat- general du malade. La' duree d’attente dependra na- 
turellement de revolution des symptomes genera ux et locaux. S il 
ne survient pas de symptomes alarmants tels que la fiewe con- 
tinue, les fistules ou une alteration de I’etat general, je proposerais 
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line attente do six mois au inoins, apres quoi Tepid id}aiiectomie 
pent etre indiqnee. En procedant ainsi nons evitons nne quantite 
d’ectomies si nuisibles au malade. 

Quant a Topinion de Jarvinen que «bei alien unspezifiscb aus- 
sebenden Nebenbodenentzirndungen die Epididymectoniie nacb 
ganz denselben Prinzipen auszufiihren, wic wenn sic tuberkuldse 
Epididymitiden ivarcn», je suis categoriquement d’un autre avis. 

Encore faut-il tenir comptc du fait que Tepididymectoniic est 
une operation niutilante de sortc qu’on nc doit pas Teffectuer a 
la legere. En deliors de cela il n’est point rare qu’une telle mutila- 
tion chez les individus plus sensibles puisse causer des complexes 
d’inferiorite qui de leur cote peuvent amener une nevrose sexuelle 
ou un etat de depression comme je Tai pu constater pendant 
cette querre cliez quelques-uns de ceux qui ont subi Tepididym- 
ectomie. 

J’ai opere inoi-meme 4 cas soignes auparavant par d’autres 
raedecins et qui ne sont tout de meme pas inclus dans la matierc 
que j’ai traitee pour cette raison. Tons mes cas avaient etecon- 
sideres auparavant coinmes des epididymites non specifiques mais 
parce quo le gonflement et la sensibilitc avaient persiste deja 
G — 7 mois j’ai suppose qu’il y avait dans Tepididyme des abces 
ou une tuberculose. Je dois ajouter, il est vrai, quo ces malades 
avaient ete debout tout le temps. Pourtant cliez aucun d’eux on 
ne pouvait constater de tuberculose ou des abces a Texamen 
anatomo-pathologique. Dans le tissu interstitiel il n’y avait quo 
de cellules inflammatoires typiques. Je cite ici la declaration du 
professeur Uotila sur ces cas; «Dans le specimen on voit du tissu 
de Tepididyme d’aspcct normal nontenant dans la cavite de la 
glande une quantite considerable de spermatozoides. Malgre le 
fait qu’on a pris des decoupures en plusieurs plans on ne trouve 
dans la preparation d’autre patliologiquc que quelques lyinpho- 
cytes et quelques plasmocytes par-ci et par-la dans le tissu inter- 
stitiel. On n’a rien putrouver qui annon 9 at la tubereulose.» (Voir 
Timage.) 

Bien que le temps d’attente ait etc long on aurait done pu dans 
ces cas attendre encore plus longtemps. 

Conclusion. 

Cette epididymite aigue non specifique qui s’est rencontree 
pendant notre recente guerre dans Tarmee presque epidemique- 
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ment, etait une inaladie infectieuse contracteo surtout par de 
jeunes soldats de 20 a 30 ans. Les maries et les non-maries con- 
tractaient la maladie presque dans les memes proportions (c’esfc- ] 
a-dire 44 % et 55 %). La maladie a commence par line consi- 
derable elevation de temperature qui disjjaraissait tout de ineme 
au bout d’lme semaine. La sensibilite et le gonflement de I’epi- 
didjme commenqaient presque toujours dans la partie caudale 
dans 65 % des cas au cours de la I'ournee. Les mouvements et les 
efforts des malades ont done pu concourir a la maladie. Elle s’est 
rencontree unilateralement dans 95 % des cas, le nombre des cas 
du cote droit ayant ete a pen pres le meme que le nombre de 
ceux du cote gauebe. II y avait une legere pollacisurie dans 20 % 
des cas dans les debuts de la maladie et qui disparaissait au bout 
des premiers 3 — '4 jours. Dans 80 % des cas on a rencontre dans 
rurine pendant les premiers jours des granulocytes ainsi que des 
cellules epitbeliales dans des proportions pen elevees. La reaction 
de sedimentation s’etait elevec toujours au commencement jus- 
qu’a 20 — 30 mm environ au cours d’unc beure redevenant nor- 
male au bout de deux ou trois semaines. II n’y avait pas de secre- 
tion anorniale de I’uretre ni jamais de manifestations du cote 
de la prostate. On n’a pas trouve de bacterie dans I’urine ni de 
bacilles tubcrculeux ni de gonocoques. Les reactions AYassormann 
et Kabn etaient negatives. Seuleinent dans 5 % des cas ime 
legere recidive s’est manifestee par suite d’une longue marche a 
laquelle ils avaient participe tout de suite apres la sortie de 
riiopital. Le traitement etait dans tons les cas conservateur; le 
malade gardait le lit, le scrotum soutenu par le suspensoir, on 
donnait du sulfatbiazole 0.5 gr trois fois par jour pendant la phase 
de fievre, d’abord les compresses ensuite des applications ebau- 
des. La duree moj'’enne de traitement etait environ 4 — 6 semaines 
mais on surveillait les malades encore de 1 — G mois apres leur 
sortie de I’liopital. La maladie n’est pas provoquee par des bac- 
teries ordinaires de pus, qui peuvent se rencontrer secondairement 
dans les cas restes ebroniques, mais evidemment par quelque virus, 
qu’on n’a pas pu decouvrir par les moyens d’investigations ba- 
bituels. La maladie parait etre tres contagieuse. On ne pent pas 
dire avec certitude de quelle maniere la maladie se propage d une 
personne a I’autre, probablement il s’agit d’une infection par con- 
tact a laquelle le cantonnement ou il y a peu d’espace est favo- 
rable. On ne sait non plus par quelles voies le virus s’acbemine 
dans Forganisme, car il ne provoque aucun signe avant d’aboutir 
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a repidiclyme. Quant a son agent provocateur, a sa nature et a 
son pronostic la maladie est bien comparable a une autre maladie 
presque epidemique rencontrde simultanement c’est-a-dire I’lie- 
patite aigue bien que ce virus ait une certaine predilection pour 
I’epididynie. H est evident que le virus aboutit a repididyme par 
voie hematogene causa nt le iilus souvent une inflammation dans 
la partie caudale ou il se localise on bien il se propage de la dans 
la partie superieure ainsi que dans le ductus deferens, dans celui- 
ci en sens centripete alors avec recoulement qui s’effectue en sens 
testifuge. Le virus n’est pas de natm-e a affecter'les voies urinaires, 
bien qu’il puisse provoquer parfois des manifestations secondaires 
dans la vessie et dans la partie posterieure de Furetre. La maladie 
n’a pas do tendance a se propager, elle ne provoquc pas de foyers 
d’inflammations ailleurs ni complications comme par ex. des fis- 
tules. Les manifestations s’apaisent, si le malade est soumis au 
traitement immediatement, deja au cours des premiers jours et 
la sensibilite dans Fepididyme au cours d’une ou deux seraaines. 
Le gonflement disparait plus lentement, jiarfois persistant de 6 
a 8 semaines en moyenne, parfois encore plus longtenips. La duree 
moyenne du traitement est de 4 a 6 semaines. Le pronostic est bon. 
Je ne sais pas si comme complication tardive Fepididyme, qui a 
ete atteint, reste sterile, car cette question n’a pas encore etd 
elucidee quoique ce ne soit pas impossible. L’operation, Fepididym- 
ectomie, est contre-indiquee outre les cas ou par manque de pre- 
miers soins ou peut-etre pour quelques autre raison la maladie 
devient chronique formant des necroses tissulaires. Je soutiendrais 
une attente de six mois environ, L’eindidymectomie est une opera- 
tion mutilantc qu’on ne doit pas effectuer sans des indications 
bien motivees, de toute fagon pas avec les memes indications que 
dans Fepididymite tuberculeuse. Si on le fait n^anmoins, la clii- 
rurgie fait fausse route. L’operation a pour effet la sterilite de 
Fepididyme opere. La sterilite et la mutilation peuvent provoquer 
a des individus qui ont un systeme nerveux plus sensible que 
d’ordinaire, une complexe d’inferiorite qui pent de son cote ame- 
ner des nevroses sexuelles et des etats de depression. 

Ecsiira6. 

La matiere examinee comprend 40 cas d’epididymites aigues 
non specifiques, Ce sont surtout les sujets de 20 a 30 ans qui la 
contractent. En regie generale elle ne se rencontre qu’unilaterale- 
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ment, dans la partie candale. Ses symptomes sont: en dehors dn 
gonflemcnt et de la sensibilite, une elevation sensible de la tem- 
perature (qui disparait a i^eu pres dans une semaine) ainsi que 
I’elevation de la reaction de sedimentation de 20 — 30 min (qui 
redevient nonnalc an bout de 2—3 semaines). Une legere polla- 
cisurie ne se rencontre que rareinent. II n’y a pas de secretions 
pathologiques de ruretre, la jirostate est egalement sans symp- 
tonies. On ne rencontre jamais de bacteries dans Purine. Le traite- 
ment est conservateur; le malade garde le lit, le suspensoir sous le 
scrotum, du sulfathiazole 0.5 gr par jour pendant la phase cle 
fi^^^:e, d’abord une conqiresse, ensuite des ajiplications chaudes. 
La durcc moyenne du traitement est de d a 6 semaines. La sen- 
sibilitc de Fepididyuie disparait dans 1-— 2 semaines, le gonfJe- 
ment persiste 6 — 8 semaines, meme phis longtemps quelqiiefois. 
Le pronostic est bon. 11 n’y a de recidive que tres rarement. La 
maladie est contagieusc. Elle n’est jias provoquee par des bac- 
tdries ordinaires de pus, inais evidemincnt pnx qiiclques virus 
dont on ne connait pas avec certitude la propagation d’lme per- 
sonne a I’antre. 11 est probable qu’il s’agit de I’infection par con- 
tact dans les lieux trop peuples comme jiar ex. dans le cantonne- 
ment des soldats. L’agent provocateur de la maladie s’etend 
evidemment par voie liematogene a repididyme sans affecter les 
Yoies urinaires. De Tepididyme il pieut sc propager an ductus defe- 
rens avec ecordement testifuge. La maladie n’a pas de tendance a 
se propager et ne provoque pas de complications comme fistules. 
La maladie est jiur sa nature, par son agent provocateur et par 
son pronostic comparable a mie autre maladie, I’hepatite aigue, 
qui s’est rencontree siinultanement presque d’une maniere epi- 
demique, bien quo le virus de I’epididymite ait une predilection 
speciale pour Tepididyine. Les symptomes de la maladies s’apai- 
sent assez vite si les malades sont soumis immediatenieiit an 
traitement, sinon la maladie pent etre de longue duree. Le traite- 
ment operatoire, repididymectomie est contre-iiidique sauf dans 
les cas ou par negligence des premiers soins ou pour d’autre raisons 
la maladie devient clironique. Au minimum un delai de six mois 
est souhaitable. L’epididymectomie est une operation mutilante 
a laquelle on ne doit pas avoir recours sans indications bien moti- 
vees, en tons cas pas avec les memes indications que dans les 
epididymites tuberculeuses. En faisant ainsi la chirurgie fait 
fausse route. 
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Siiinniary. 

Tbe material comprises 40 cases of acute aspecific epididymitis. 
This illness is contracted chiefly by yomig persons, viz. from 20 
to 30 years of age. It generally appears unilaterally only in the 
caudal part. To the symptoms of this illness belongs, besides swel- 
ling and tenderness, moderate increase in temperature, which dis- 
appears in about one week and a rise of 20 — 30 mm in the red- 
cell sedimentation value, which turns normal in the course of two 
to three weeks. Slight strangury troubles are but seldom met 
with, no pathologic secretion appears in the urethra and no symp- 
toms from the prostata either. Bacteria are never found in the 
urine. Conservative treatment is taken recourse to, viz. rest in 
bed, suspensorium, 0.5 gram sulphatiazol three times per diem 
during the fever period, compresses to begin with, thereupon 
heat. The average time of treatment comprises four to six Aveeks. 
The tenderness of the epididymis disappears in the course of one 
to two weeks, but it remains swollen from six to eight weeks, 
sometimes for a still longer time. The prognosis is favourable, re- 
currences are A'ery rare. The illness is contagious. It is not caused 
by any ordinary pus-bacteria, but obviously by some virus, whose 
manner of spreading from one person to another is not knoAvn 
with any amount of certainty. In overcrowded places, e. g, in 
underground shelters for soldiers contact-infection probably plays 
tbe most important role. The virus Avanders into the epididymis 
along the haematogenic AA^ay, AA'ithout affecting the urinary pas- 
sages. It may be spread from the epididymis to ductus deferens 
Avith the stream of fluid running in the testifugal direction. This 
disease does not shoAv any predisposition toAAvards spreading, 
neither does it evoke complications, as e. g, fistula e. According to 
its origination and prognosis the illness in question is chiefly of 
the same nature as acute hepatitis, AAdiich appeared simultane- 
ously and Avas also epidemic, even though the virus of the former 
has a particular affinity for the epididymis. The disease symptoms 
subside fairly soon, if the patients are able to come immediately 
under treatment, but otherAvise some of them may be of longer 
duration. Contraindication for operative treatment, epididym- 
ectomy, is at hand, except in such cases AA’here the disease turns 
chronic oAving to neglected initial treatment or some other rea- 
sons. This may be expected to occur after about half a year at 
least. Epididymectomy is a mutilating operation, AAdiich must not 
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be taken recourse to ^vit]lout strong indications, and not by any 
means ndien tlie indication is tiie same as in tuberculous epidi- 
dymitis. If that is done, we are going astray in surgery. 


Ziisammeiilassxing. 

Das untersuclite Material umfasst 40 Fiiile von akuter, un- 
spezifisclier Epididymitis. Es wcrden besonders Miinner im Alter 
von 20 — 30 Jaliren befallen. Im allgeineinen findet man die 
Kranklieit nur einseitig und in der kaudalen Partio. Die Symp- 
tome sind: ausser der Sclnvellung und der Empfindlichkeit aucli 
eine merkbare Tcmperatursteigerung (die in eincr Wocke fast 
ganz verscbwindet) sowie cine Erlroliung der Blutsenkimgsge- 
schwindigkeit auf 20 — 30 mm (die nack 2 — 3 Woclien wieder auf 
Normahverte sinkt). Nur selten findet man einc leiclite Pollakis- 
urie. In der Harnrolire liegt keinc abnorme Sekretion vor, und 
auch die Prostata zeigt keine Symptome. Nicmals findet man 
Bakterien im Harn. Die Beliandlung ist konservativ: Bettlage, 
Suspensorium, Sulfathiazol 0.5 g taglicli walirend der Pieber- 
periode, zuerst Kompressen, spater lieisse Umschlage. Die Be- 
handlung dauert durchschnittlich 4 — G AVoclien. Die Enipfind- 
lichkeit der Epididymis verscliwindet nacli 1 — 2 Woclren. Die 
Schwellung bleibt 6 — 8 Wochen lang, manchmal sogar liinger, 
besteken. Die Prognose ist gut. Nur sehr selten kominen Riick- 
falle vor. Die Kranklieit ist ansteckend. Sic wird nicht dutch ge- 
woknlicke Eiterbakterien kervorgerufen, sondern offenbar dutch 
irgendein Virus, dcssen Verbreitungsweg von hlensch zu Jilensch 
nicht sicher bekannt ist. Wahrscheinlick handelt es sich uin Kon- 
taktinfektion in ilbervolkerten Woknstatten, wie z. B. in Solda- 
tenbaracken. Der Krankkeitserreger verbreitet sich offenbar auf 
dem Blutwege und erreiclit die Epididymis, okne die Harnwege 
anzugreifen. Von der Epididymis aus kann er sick mit dem Sa- 
menstrom in das Vas deferens verbreiten. Die Kranklieit zeigt 
keine Neigung zur weiteren Verbreitung und gibt keine Kompli- 
kationen, wie Eisteln. Insbezug auf ihre Natur, ihren Erreger und 
ihre Prognose errinnert die Kranklieit an eine andere: die akute 
Hepatitis, die gleickzeitig in fast epidemiscker Weise vorgekom- 
nieu ist, obgleich das Virus der Epididymitis eine besondere Vor- 
liebe fiir die Epididymis zeigt. Falls die Kranken sofort in Be- 
handlung kommen, klingen die Krankkeitssymptome recht schnell 
ab, andernfalls kann die Krankheit langwierig werden. Chirurgi- 
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sche Beliandlung, also Epididymektomie, ist kontraindiziert, aus- 
ser in Fallen, wo die Kranklieit durcli Vernacklassigung der er- 
sten Beliandlung oder aus anderen Griinden ckronisch geworden 
ist. Mindestens seeks Monate langes Zuwarten ist wiinsckenswert. 
Die Epididymektomie stellt einen verstiimmelnden Eingriff dar, 
zu deni man niclit ohne sckwerwiegende Indikationen greifen soli, 
jedenfalls nickt auf die gleichen Indikationen kin wie bei tuber- 
kuloser Epididymitis. Hierdurck wiirde die Ckirurgie auf Abwege 
geraten. 
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From the Deaconess Hospital in Helsingfors. 
(Prof. F. Langenskiold.) 


Gustatory Local Hyperliidrosis Following 
Injuries in tlie Parotid Region. 

By 

A, LANGENSinOLD. 


Gustator)'’ local liyperhidrosis of the face is a rare phenomenon 
and interesting as a pathophysiological occurrence. In the two 
cases which have induced this paper, the patients have, after 
suppurating processes in the parotid region, been troubled by 
rich transpiration within a limited skin area in the face when 
eating, 

Case 1. P. C. A doctor's wife from Helsingfors. Born in 1892. 
Examined ambulantly in the spring 1915. 

Anamnesis: Admission the 21st of August 1936 in the Konkordia 
Hospital in Helsingfors, diagnosis CholcUlhiasis. Aug. 25th 1936 Cliole- 
cystecioiny. Complication: Snppuraliny parotitis on the left side. Aug. 
31st: Incisio. Then fever during two weeks. The suppuration still con- 
tinued during a couple of weeks. No signs of facial paralysis of any 
degree. When the patient ceased wearing a bandage, she observed that 
when beginning to eat, she felt in her left cheek a burning heat. A few 
minutes after the beginning of the meal the left cheek and temple 
w^ere wet with sweat. During the meals the secretion generally was so 
abundant that it ran dowm her cheeks. Tlie symptoms have remained 
almost unchanged since then, thus over 8 years. 

The patient has noticed that the symptoms are more marked when 
she eats something acid. Spicy and delicate food causes a stronger 
reaction than a tasteless one. Mastication only does not j^iroduce the 
phenomenon. When the patient is exposed to strong heat, and perspires 
richly in other parts of the body, the affected left cheek clearh^ re- 
mains less moist than the sound right cheek. 

The patient is troubled by the perspiration at meals and it is par- 
ticularly disturbing in social life. Since the time following the acute 
illness, the patient is also troubled by an almost constant singing in 
her left ear. This does not vary in connection wdth meals. The jjatient 
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has for a long time been rather stout, and has been treated for heart 
insufficiency. Otherwise no earlier illnesses with neurological symp- 
toms. 

Siatus 'praesens: Patient is rather corpulent. Slightly anaemic. The 
general condition otherwise satisfactory. In the left parotid region an 
incision scar, about 5 cm long, somewhat contracted, beginning be- 
tween the lobe of the ear and the mastoid processus reaching down 
behind the mandibular angle, Tim right parotid region is considerably 
more plump than the left one. Tlie face is otherwise symmetric, no 
signs of facial paralysis. The pupils are of the same si;io, round, reacting 
to light. 

The patient provokes her symptoms by means of eating pickled 
mushrooms. Within one minute after the first mouthful, a distinct 
redness appears on the left cheek and temple. After a couple of minutes 
small drops of perspiration ajipear in the ])orcs of the said region and 
in the scalp in the left temporal region. The drops grow and conjoin, 
and, after a while, run down the cheek. A close examination showed 
that the region in which the redness and perspiration appears, rather 
closely corresponds to the area innervated by the auriculotemporal 
nerve. After the meal the perspiration ceases, the redness remains and 
diminishes gradually 'within about' 15 miitutes. There is evident ]i}"])cr- 
algesia and hyperesthesia in the whole region of the auriculotemporal 
nerve. The limits of the hyperesthesia arc difficult to establish, but, 
on the whole, they seem to coincide with those of the hj^^icrhidrotic 
area. 

In order to contribute to the investigation of the much discussed 
pathogenesis of this syndrome, it was important, as will a])pear from 
the following, to establish the existence of a peripheral sensitization to 
acetylcholine within the hyperhidrotic area. A test with an ihtra- 
cutaneous injection of acetylcholine was made in the following way; 

For a quantitative estimation of the transpiration caused by the 
injection Minor’s iodine method was used (List & Feet). The skin 
was coated with a solution of iodine and jiowdered with starch (which 
turns black by perspiration). With a fine needle O.i cc of 1 : 1,000 solu- 
tion of acetylcholine chloride was injected symmetrically intracutane- 
ously in both temporal regions. The test gave the following result; 
Within a minute a somewhat diffusedly limited redness appeared on 
both sides within an area of 2 to 3 cm in diameter. No black colour 
could be seen on the right side. On the left side, however, there were 
after about one minute within an area of about ] cm in diameter 
around the place of the injection some 40 distinct black spots to be 
seen. These conjoined after 3 minutes in the furrows of the skin. An- 
other test without iodine did not show any visible perspiration on the 
right side. On the left side drops of persinration were distinctly no- 
ticed on and around the place of injection. Also this test produced 
redness of equal size on both sides. 

Case 2. L. T, Farmer from Palkane. Born in 1891. Admission in the 
surgical department of the Deaconess Hospital in Helsingfors the 6th 
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of May 1924. Diagnosis: Hyperhidrosis region, submaxillaris 1. dx. Asym- 
metria oris. 

Anamnesis: At the age of ] 6 tiie patient was operated for tubercular 
cervical Ij’-mphatic glands on both sides. After the operation he had 
during some months, a fistula on the right side, running with mattery 
secretion. Otherwise generally of good health. About two years after 
the operation, the patient noticed that the skin around the right opera- 
tion scar was covered by a transparent fluid matter when he smoked 
and particularly when he was eating. In the beginning this area 
covered the whole of the right mandible up to and in front of the ear, 
but gradually the perspiration diminished, remaining intensive withm 
a small area on the chin. Acid or salty’’ food caused a more intensive 
secretion than other food. The patient thinks he has noticed that the 
secretion is less when eating outdoors in cold weather. He generally 
perspires easily^. When perspiring because of hot weather or exertion, 
the perspiration was equally strong on both sides. 

Status praesens: General condition good. On the right side of the 
throat a scar, beginning some two cm below the lobe of the ear, run- 
ning towards the hyoid bone a little over the middle line. On the 
left side a similar scar some centimetres lower down on the throat. 
On the middle line between the chin and the hymid bone several scars 
about Va X 1 cm in size. When laughing or grimacing the right corner 
of the mouth does not move as easily as the left one. 

When the patient eats herring, numerous small limpid drops appear 
on a limited area of the size of about 2 x 3 cm under the ch in to the 
right of the middle line. An examination of this liquor does not show 
any rhodanic alkalis. 

May 7th, 1924. Excisio cidis region, submaxillaris 1. dx. Ncurolomia 
ra?ni 7narginal. inandib. n. facialis 1. sin. The patient is given a piece 
of bread to eat, with a stick of lunar caustic the distinct limits of the 
perspiration area are drawn up whereupon this area is excised. — ]\Iay 
12th, the wounds are healed by^ first intention. There is no perspiration 
caused by eating. When the patient laughs, his mouth is symmietrical. 

Retmved examination, Aug. 24th, 1945. The patient has been, on the 
whole, well since 1924. He is, however, troubled by' a growing deafness 
which is already' quite far advanced. The hearing of the right ear is 
somewhat better. The patient states that before the operation in 1924 
he had continually to wipe the right side of his face during meals. 
After the operation the condition improved considerably', but the skin 
in front of the ear and along the right mandible still perspired to a 
certain degree when the patient ate something acid. The symptoms 
diminished, however, gradually, and lately this complaint has not 
caught the patient’s attention. Yet he has noticed a certain moisture 
appearing on the left cheek when eating something acid. He has never 
had any other subjective sy'mptoms in the cheek except transpiration. 
Yet a certain redness used to appear. When asked to show the area 
which used to perspire, the patient marked an area corresponding to 
that innervated by the auriculotemporal nerve reaching up to the 
scalp before the ear. Objective examination: When the patient has eaten 
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a sour apple, the skin before the right ear and along the mandible feels 
somewhat moister than the left cheek. There is no hyperemia, neither 
can drops of perspiration be observed. Smearing of the posterior part 
of the tongue with diluted acetic acid causes a rich flow of saliva from 
both parotid ducts, nor does this test, however, cause perspiration on 
the cheek. In the region innervated by the auriculotemporal nerve a 
clear hypersensibility to all qualities can be observed on the right side. 
The pupils are small, equal in sizie, round, reacting to light. 

Occurrence, Etiology and Syiiiptoins. 

The onesided local liyperhidrosis of the face provoked by gus- 
tatory stimulation was already described by Baillarger in 1853. 
Since then some 90 cases have been described in the world litera- 
ture. In over 60 of these cases the syndrome has appeared after 
suppurating, mostly incised parotitis (Payne, Higier, Andre- 
Tromas, Fridberg, Vaughan, Triouimphoff, Soson-Jarose- 
vic, Noica & Bagdasar, Pokroffsky, Royer, Lemaitre & 
Baudouin, Dobrotworsky, Schipizyn, Jarin). The syndrome 
seems to be much more frequent in Russia than elsewhere because 
suppurating parotitis was very common during the epidemic of 
exanthematic fever in 1919 — 1921. A Russian author (Trioum- 
PHOFP) thus observed 14 cases, while most of the other reports 
comprise one or a few cases only. 

The syndrome has been observed, besides after suppurating 
parotitis also after an exstirpation of tumors of the parotid gland 
(Needles, List & Peet), after suppurating lymphadenitis in the 
parotid region (Raymond, Lipsztat, Thygesen), after traumatic 
lesions in the said region with secondary suppuration (Frey, New 
& Bozer, Guttmann & List 1928). It is important for the 
establishment of the pathogenesis of this syndrome that it may 
appear also as a result on injuries and illnesses which arc not 
directly localized to the parotid region. It has thus been observed 
after cervical sympathectomy (List & Peet, Guttmann 1931), 
after injuries on the cervical sympathetic (List & Peet), in con- 
nection with cervical ribs (Schneider), with encephalitis after 
influenza (Vamos), and with syringomyelia (Kaminsky, Gutt- 
mann 1928). 

Gustatory liyperhidrosis in the face is caused, in most cases, 
by a parotitis, and limited to the innervation area of the auri- 
culotemporal nerve (from the third branch of the itrigeminal 
nerve) or part of it. By this reason the complaint has been given 
the name of “ auriculotemporal syndrome” (Frey), This term is. 
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however, so far incorrect as the hyperhiclrosis in some cases 
comprises also regions of the skin innervated by the cervical 
plexus; Mostly the innervation area of the greater auricular nerve 
sometimes also the lesser occipital nerve, the supraclavicular 
nerves and n. cutaneus colli. In addition hereto regions supplied 
by other branches of the trigeminal nerve may show the syndrome. 
On the other hand, the area innervated by the auriculotemporal 
nerve may show quite normal conditions while adjacent regions 
have the syndrome. When this has occurred after a sympathectomy 
or in central affections, the whole left part of the face has generally 
been affected. 

It is typical for the development of the condition that the 
patient cannot state the exact time for the beginning of the 
symptoms. They appear, however, generally some weeks up to 
some months after the acute stage of the parotitis or the traumatic 
lesion respectively. 

The symptoms are very characteristic and are sijuilarly de- 
scribed by most authors. Immediately or within some minutes 
after the patient has begun eating, hyperemia appears within 
an area of the skin of the face, or the face and the neck, this area 
being constant in each different case. Immediatel}’’ after the 
vasodilatation perspiration appears within the same area and 
this perspiration is mostly very embarrassing. Acid food always 
yirovokes the symptoms most strongly, in some cases they ap- 
pear only when the patient has taken acid food. They also appear 
more distinctly when the food is tasty or heavily seasoned than 
when the opposite is the case. Mastication of inedible matters or 
mechanical stimulation of the oral mucosa does not generally 
provoke the symptoms. The actual gustatory stimulation is 
thus important for the provocation of the phenomenon. Several 
authors have tried to stimulate different parts of the oral mucosa 
with vinegar. It appeared that the symptoms were most obvious 
by stimulation of the posterior third part of the tongue which 
is, as we know, innervated by the glossopharyngeal nerve. All 
these facts correspond with the observation of Tbioujiphoxt that 
the occurrence of hyperhidrosis and hyperemia respectively de- 
pends on if and to which degree the stimulation in question starts 
the secretion of the parotid gland. In one case only the phenom- 
enon has been connected with the function of the submaxillary 
gland (Upeus, Gayloe & Cakdmichabl). The etiology was here 
an injury of nervus cutaneus colli. Injection of procaine in the 
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lingual nei’ve counteracted tcirrporarily the symptoms. That the 
syndrome is connected with the centrifugal pathways running to 
the salivary glands is also manifested by the fact that it can in 
some cases be released as a conditional reflex at the sight of 
delicate food. 

Information about the function of the parotid gland in cases 
which show the syndrome, is comparatively rare. The gland 
seems often to be very atrophic, yet secretion can generally be 
proved. While the typical syndrome generally consists of vaso- 
dilatation and perspiration whereby the areas of these processes 
do not need to coincide, the syndrome can also in rare cases be 
accompanied by pains. (Trioumphorf, 1?ridberg, List & Peet). 
In most cases the subjective symptoms are also typical, as in my 
case 1. The sensibility of the hyperhidrotic areas also varies in 
different cases. Sometimes it seems to be normal, mostly there 
is, however, hypesthesia or hyperesthesia to all qualities, the 
former being somewhat more common. The disturbances of 
sensibility mostly comprise a larger area than the hyperhidrosis. 
Pacial paralysis can sometimes be established as subordinate 
symptom, but it has no direct connection with tlie syndrome. 

The relation of the gustatory hyperhidrosis to the adequate 
stimulus of sweating, viz. general warming of the body, is in- 
teresting. In cases where there is a reason to presume an inter- 
ruption in the preganglionic neuron of the sympathetic nerve 
supply to the sweat glands, as is the case after sympathectomy 
or in syringomyelia, there seems to be a complete anhidrosis by 
general warming in the gustatory hyperhidrotic region. In those 
cases, however, which have had a local process in the parotid 
region, there is mostly only a slight hypohidrosis or a normal 
symmetric reaction to warming. Several authors have examined 
the reaction of their patients to a subcutaneous injection of 
pilocarpine and they all seem to have come to the same result; 
After pilocarpine doses of some eg perspiration appears quicker 
and at the beginning more richly in the gustatory hyperhidrotic 
area than on the sound side, whereas, during a later phase of 
the action of pilocarpine, this side shows a richer secretion. 

Mechanism and Pathogenesis. 

The mechanism of the gustatory local hyperhidrosis of the 
face is a pathophysiological problem which has been the subject 
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of many hypotheses. Before discussing the different theories a 
summary of the course of the secretory pathways in the cranial 
nerves might he motivated. 

Like the rest of the sweat glands of the body those of the face are 
also innervated by the S3mipathetic and the peripheral pathways to 
the glands consist of two neurons, the preganglionic and the post- 
ganglionic. Tlie preganglionic fibers set out from the upper thoracal 
segments of the spinal cord, running through, the white rami com- 
municantes to the sympathetic chain in the upper thoracal region, 
then upwards in the cervical sympathetic trunk. They join the post- 
ganglionic fibers in the upper cervical ganglion. Tlie course of the 
postganglionic fibers cannot be considered definitely established but 
the joeripheral distribution of these fibers goes in the trigeminal nerve. 
Some of these fibers probably reach this nerve through the periarterial 
plexus of the external carotid artery, while others possibly run in the 
internal carotid nerve, the tj'-mpanic plexus or the deep petrosal nerve 
reaching by means of these the trigeminal branches (List & Peet). 
The facial nerve probably contains sweat fibers only to the extent in 
which it receives anastomoses from the auriculotemporal nerve and 
the great auricular nerve. 

The postganglionic sweat gland fibers are cholinergic sympathetic 
fibers, viz. the transmission of nerve impulses to the sweat glands 
occurs by means of a liberation of acetjdcholine as is the case with para- 
sympathetic fibers, and their effect can be inhibited by atropine and 
strengthened by eserine and pilocarpine. These properties also apply to 
the parasympathetic secretory fibers to the salivary glands, the func- 
tion of which seems to be decisive for the origination of the gustatory 
hyperhidrosis. The parasjmipathetic secretory pathway for the parotid 
gland sets out from the salivary nucleus in the medulla oblongata, run- 
ning in the glossopharyngeal nerve to the petrous ganglion from where 
it passes by the tympanic nerve and the lesser superficial petrosal 
nerve and the synapses in the otic ganglion to the auriculotemporal 
nerve w'hich gives out the parotid rami to the gland. The salivary 
glands are contrary to the sweat glands doubly innervated. The sym- 
pathetic pathAvay to the parotid gland runs in the cervical sympathetic 
trunk up to the upper cervical ganglion from where the postganglionic 
neuron passes to the gland along the branches of the external carotid 
artery. The postganglionic sjmipathetic neuron is adrenergic, vi^. the 
transmission of nerve impulses is done by means of sympathin which 
has the properties of adrenaline. 

What is then the mechanism of this phenomenon? Almost all 
authors express more or less diverging theories. As to the funda- 
mental idea these theories can, however, be divided into four 
principal groups: 

1 . The phenomenon is due to the circumstance that the cen- 
trifugal pathway to the salivary gland in the auriculotemporal 
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nerve after an injury on this nerve, has regenerated into the 
pathways to the sweat glands running in the same nerve. ( Andre- 
Thomas, Payne). This theory is contrary to the fact that the 
phenomenon sometimes is not limited to the innervation area of 
the auriculotemporal nerve, but may also comprise areas of the 
skin innervated by other nerves which do not contain any sali- 
vary gland fibers. This fact precludes also the idea that it might 
be the question of transmission of impulses from the salivary 
gland fibers to adjacent sweat gland fibers in the same nerve. The 
latter mechanism might be possible in the cervical sympathetic but 
the syndrome may also occur after a cervical sympathectomy. 

2. Contraction of the scar in the parotid region has caused 
a state of irritation of the sympathetic fibers leading to the 
skin and this irritation increases with swelling of the parotid 
gland by function (Trioumphopp, Noica & Bagdasar, Needles 
etc.). This theory does not explain Avhy the phenomenon occurs 
by affections in the central nervous system or the cervical sym- 
pathetic, thus in cases where no cicatrization in the parotid region 
is present. 

3 . The phenomenon originates in a normally existing reflex 
which has been deprived of normally existing inhibitory factors 
(Vamos, Kaminsky, Schipizyn). 

4 . The phenomenon is a “humoral reflex” which depends on 
the fact that in adjacent tissue diffundated parasympathetic sub- 
stance (acethylcholine) from cholinergic nerve endings of the 
salivary gland influences the sensitized cholinergic nerve — sweat 
gland system in the skin (List & Peet). 

It is a well-known fact that hjqieremia and perspiration occurs 
in some otherwise quite sound persons symmetrically in the face 
in connection with meals. A classical example of this phenomenon 
was the well-known physiologist Brown-Sequard, who, in 1859, 
demonstrated his affection himself to the Societe de Biologic. 
The explanation may easily be found to be that both this phenom- 
enon and the local gustatory hyperhidrosis are reflexes originat- 
ing through normal pathways. This explanation should presup- 
pose a double innervation of the sweat glands, a fact which has 
neither anatomically nor physiologically been established. Besides, 
this idea is contrary to the fact that the function of the centrifugal 
pathway of the salivary gland is decisive for the occurrence of 
gustatory sweating. 

The researches of the last 20 years of the autonomic nervous 

20 — ^i5^il87. Ada chiv. Scandinav. Vol.XGIlI. 
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system have proved the existence of so-called humoral reflexes 
viz. that the influence of the autonomic nerves by means of ac- 
tive chemical substances (acethylcholine and sympathin) wliicli 
are generally constituted at the nerve endings, can be passed over 
to organs more or less distant from these. That the stimulation 
of salivary gland nerves after injection of eserine can be trans- 
ferred in a humoral way from the stimulated gland to the cor- 
responding gland on the opposite side causing both hyperemia 
and secretion has been shown by Babkin, Stavraky & Alley. 
Gibbs & Szeloczey proved that blood from a stimulated salivary 
gland contains acetylcholine. — The statement of List & Peet 
that the gustatory hyperhidrosis of the face is such a humoral 
reflex, is, as a matter of fact, so far the only statement which 
is not contrar}’' to any of the facts known in connection with this 
phenomenon. It is very probable that there is in this syndrome 
a hypersensibility to acetylcholine in the nerve — sweat gland 
system (-vessel & -pilomotormuscle respectively) on account of 
the increased secretion provoked by pilocarpine and mecholyl in 
these cases. These tests do not, however, admit conclusions as to 
the points of attack with certainty being only peripheral or not. 
In the discussion published in connection vdth the paper of List 
& Peet, List states that tests with intracutaneous acetylcholine 
injections have not been made. 

Acetylchohne is so quickly destroyed in the blood vessels that 
conclusions as to a purely peripheral increased irritability to this 
substance by local intracutaneous injections of small doses well 
can be drawn. Based upon tests made in my case 1. it can be 
established that such increased irritability to acetylchohne exists 
in the nerve — • sweat gland system in the sldn area in question. 
According to List & Peet this increased irritability is a result 
of denervation in cases where the hyperhidrosis is caused by an 
injury on the sympathetic ganglia or the sympathetic trunk, 
wliile it is the result of a cicatrization which has influenced the 
fibers to the sweat glands in the auriculotemporal nerve in cases 
of parotitis. 

The probable explanation of this syndrome thus seems to be 
that there is an increased irritabihty in the autonomic synapses 
in a limited skin area near the big salivary glands after an in- 
jury in the parotid region or on the sympathetic. When the pa- 
tient is eating, acetylcholine is constituted in the sahvary glands 
in connection with their function and this substance diffundates 
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in tlie surrounding tissue enough to cause sweat secretion and 
hyperemia in the supersensitive area. Edelstein has proved that 
acetylcholine easily and quickly diffundates in the tissues. That 
the obhteration of veins and lympahtic vessels which might, in 
most cases, be a normal result of the accomplished suppurating 
process, may cause an increased circulation of fluid from the 
salivary gland towards the skin seems probable. 

Prognosis and Therapy. 

As far as the duration of the symptoms in these cases is con- 
cerned, the prognosis seems to be bad. In most of the published 
cases the symptoms have, at the time of examination, continued 
already several years, in one of the cases of List & Peet the 
condition had been unchanged during 48 years, in both cases of 
PoKEOEFSKY and Payne over 30 years. In a few cases, as in my 
case 2, the symptoms have shown a tendency to diminish spon- 
taneously. 

As these patients mostly are very embarrassed by their affec- 
tion, a therapy of some kind has, in most cases, been attempted, 
often, however, ivithout success. Atropine reduces temporarily 
the symptoms, but disturbs the taking of food on account of a 
reduced salivary secretion. A therapy which obviously is effective, 
is resection of the nerve or nerves within the innervation area of 
which the phenomenon occurs. Tliis agrees with the experience 
that postganglionically denervated sweat glands after a short 
period of increased irritability atrophy totally and cease secreting 
(Hyndman & Wolkin). Exstirpation of the upper cervical gang- 
lion might thus also be of effect. Whether the therapy is worth a 
Horner’s syndrome is, however, doubtful. One of the cases of 
Trioumphoff was free of symptoms after resection of the great 
auricular nerve, one of the cases of Dobeotworsky after resec- 
tion of the above nerve and the lesser occipital nerve. SosoN- 
Jarosewic resected the auriculotemporal nerve, the infraorbital 
nerve, the great auricular nerve and the supraclavicular nerves 
of one of his patients. Most authors seem, however, to have 
abandoned resection of the auriculotemporal nerve, which most 
often might have been considered, obviously because of the danger 
of a lesion of the facial nerve. 

X-ray treatment has been tried by Needles who reached a 
temporary result, but who did not have the opportunity of com- 
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pletiug the therapy. Trioumphofp states that he has attained 
obvious improvement in three cases by means of local clay packing 
which is also recommended by Fridberg. This treatment is sup- 
posed to soften the scar, and thus reduce the symptoms. 

In my case 1 the patient has not yet been subject to any treat- 
ment. Excision of the affected slrin area in case 2 which vas 
possible because of the unusually limited area, and which led 
to comparative freedom from trouble, has probably not been 
made earlier in any case. 


Summary. 

Gustatory local hyperhidrosis in the face is a rare syndrome. 
Within a limited sldu area in the face, mostly within the area 
innervated by the auriculotemporal nerve on cither side, rich 
sweating and redness occurs when the patient is eating. The 
airthor describes the syndrome and discusses the pathogenesis at 
issue based upon two observed cases. The syndrome mostly oc- 
curs after a suppurating parotitis as on one of the described cases. 
In the second case the syndrome occurred after an operation of 
tubercular cervical lymphomata with ensuing suppuration. It may 
appear also after traumatic lesions or exstirpation of tumors in 
the parotid region, after cervical sympathectomy and in syringo- 
myelia. The symptoms are closely connected with the function 
of the salivar}’' glands. Tests made in one of the cases with intra- 
cutaneous injections of acetylcholine prove that there is an in- 
creased irritability to tins substance in the nerve — sweat gland 
system in the affected slcin area. This fact supports the idea that 
the mechanism of the syndrome is a ‘"humoral reflex”. This 
is caused when parasympathetic substance (acetylcholine) dif- 
fundated from an adjacent salivary gland, affects the autonomic 
organs sensitized by a nerve injury, in a limited area of the skin. 
Spontaneous healing is rare. Eesection of the corresponding cu- 
taneous nerves counteract the symptoms. 

Ziisainmenfassiing. 

Die gustatorische lokale Gesichtshyperhidrose ist ein seltenes 
■Syndrom. Es besteht darin, dass einseitig innerhalb eines be- 
grenzten Hautgebietes des Gesichts, und zwar am haufigsteu in 
■dem Innervationsgebiete des Nexvus auriculotemporalis, starkes 
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Scliwitzeii iind Erroteii beini Essen auftreten. Der Verfasser be- 
scbreibt das Syndrom nnd bespricbt seine umstrittene Patbogenese 
anf Grund zweier beobachteter Falle. Das Syndrom tritt am 
banfigsten nacb eine^ eitrigen Parotitis wie in dem einen der be- 
scbriebenen Ealle auf. In dem anderen Ealle erscbien das Syn- 
drom nacb Operation wegen tiiberkuloser LympbcLriisen am Halse 
mit nacbfolgender Eiterung. Das Syndrom kann aucb nacb tran- 
matiscben Yerletzungen oder Exstirpation von Tumoren imParo- 
tisgebiete, nacb cervikaler Sympatbectomie nnd bei Syringomyelic 
erfolgen. Die Symptome steben mit der Tatigkeit der Speicbel- 
driisen in engein Zusammenbange. Die in dem einen Ealle aiisge- 
flibrten Versucbe mit intrakutaner Injektion von AcetylcboUn be- 
weisen dass eine tjberempfindlicbkeit des Systems Nerv-Scbweiss- 
driise gegen diesen Stoff im affizierten Hantgebiete vorbanden ist. 
Diese Tatsacbe spricbt stark dafiir, dass der Mecbanismus des 
Syndroms ein »bumoraler Reflex<( ist. Dieser kommt dadnrcb zn- 
stande, dass aus einer nabeliegenden Speicbeldriise ausdiffundierte 
Parasympatbicussubstanz (Acetylcbolin), die dureb eine Nerven- 
bescbadigung sensibilisierten vegetativen Organe eines begrenzten 
Innervationsgebietes der Haut beeinflusst. Spontane Heilung ist 
selten. Resektion von entsprecbenden Hautnerven bebt das 
Syndrom auf. 

R6siiin6. 

L’epbidrose gustative locale de la face est un syndrome rare. 
II consiste en une sudation abondante et un rougissement d’une 
partie circonscrite unilaterale du visage, en general de la zone 
d’innervation du nerf auriculo-temporal, lesquels se produisent 
quand le malade mange. L’auteur decrit le syndrome et diseute 
sa patbogenie contestee en raison de deux cas observes. Le syn- 
drome apparait le plus souvent apres une parotidite suppurative, 
comme dans un des cas decrits. Dans Tautre cas le syndrome est 
apparu apres une extirpation des glandes lympbatiques tuber- 
culeuses suivie d’une suppuration. II pent aussi se presenter apres 
des lesions traumatiques ou une extirpation de tumeurs dans la 
region parotidienne, apres une sympatbectomie cervicale et 
comme un symptome de syringomyelic.' Les symptomes sont in- 
timement en rapport avec le fonctionnement des glandes sali- 
vaires. Des experiences executees dans un des cas decrits avec des 
injections intra-cutanees d’acetylcboline ont prouve une byper- 
sensibilite du systeme nerf — glande sudoripare de la partie affec- 
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tee de la peau. Ce fait soutient fortement la conception que le 
mecanisme dn syndrome est nn «reflexe huinorab. Celui-ci est pro- 
duit par I’effet qu’a la substance de parasympatbique (acetylcho- 
line), diffusee d’une glande salivaire proche, sur les organes vegeta- 
tifs d’une zone d’innervation circonscrite de la peau, lesquels oat 
ete sensibilises par une lesion de nerf. Une guerisson spontanfe 
est rare. Une resection des nerfs cutanes correspondauts elimine 
les symptomes. 
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From The Municipal Hospital, Vasa. 
(Chief: L. J. Lindstrom, M. D.) 


On Rei)ositioned Luxation Fracture of tlie YI 
Cervical Yertebra with Transverse Paralysis 
of the Spinal Marrow. 

By 

L. J. LINDSTROM, M. D. 


We are indebted to Bohler’s great eminence for the introduc- 
tion of active repositioning of vertebral fractures with, subsequent 
fixations. If a fracture of tbe vertebral column is combined witb 
paralysations it is our indubitable duty to carry out a reposi- 
tioning at the earliest possible moment, says Bohler, for tbe pur- 
pose of restoring the space in the spinal canal and removing every 
detrimental pressure on the spinal marrow and the roots of the 
nerves. He stresses particularly that in the case of paralysations 
repositioning is a measure of equal urgency as in a case of acute 
perforation in the abdominal cavity or a haemorrhage in progress. 

"When in fractures or paralysations a statement has to be made 
whether the spinal marrow has been injured or not, an X-ray pic- 
ture cannot give rebable information. A repositioning should al- 
ways be attempted if the injured person is viable and immediately, 
before an oedema has time to develop. 

"What has been said of spinal column fractures with paralysis 
refers, of course, in a still higher degree to injuries of the cervical 
vertebra. In luxation fractures of the upper cervical vertebra the 
patient dies, as a rule, in a few days on account of paralysis in the 
respiratory organs. Bohler advises repositioning and plaster-of- 
Paris encasement in such fractures as well. But in cases combined 
with paralysis he wishes to reposition those cases only in which 
there is still a certain mobility in the legs. “Schlaffe Lahmung 
beider Beine und Priapismus zeigen, dass das Hiickenmark zer- 
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stort ist. Hier ist jede Behandlung aussichtslos. Die Einrichtung 
soli deshalb tinterlassen werden.” In another connection Bohler 
points out that in luxations in Avhich the arch of the vertebra is 
fractured, there is a possibility that the sj)inal marrow has not 
been injured even if the dislocation is rather great. 

A. Staff stated, however, that repositioning in fractures of 
the lower cervical vertebrae must be attempted in certain cases, 
even if there is a weak paralysation of the extremities. The cases 
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I have treated and reported below of luxation fractures in the 
VI cervical vertebra combined with total paralysis of the lower 
and upper extremities support this conception. 

As regards repositioning of cervical vertebrae certain technical 
equipment must be ready beforehand in the hospitals, as there 
is generally no spare time for making arrangements. These frac- 
tures are not uncommon in our days and the hospitals should be 
prepared to receive them. They often occur in traffic accidents 
and in sports, especially in wrestling and swimming. 

The obligatory arrangements are as follows: 

1. A spring balance, capacity 50 Idlograms. 

2. A strong Glisson sling. 

3. A contrivance for counterbalance, for instance, a strong belt 
with firm hooks to fasten around the waist — such as used by 
firemen. 

4. A pulley with rope attached. 
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5. Strong staples fixed in the wall for attaching the pulley and 
the counterbalance. 

6. An X-ray apparatus for controlling the repositioning. 

7. A board, 150 centimeters in length, 3 — 4 cm broad and 1 cm 
thick (used when applying plaster-of-Paris encasings). 

8. Cotton-wool and plaster-of-Paris bandages. 

A corporal, 23 years of age, farmer by profession, called up for 
military service in 1940, was injured on September 7, 1943 in a wrest- 
ling practice at the front. He was thrown head first to the ground and 
his neck was bent forward. He did not feel any pain at the moment but 
lost mobilitj’’ and feeling immediately. He was at once taken to the 
nearest war-hospital in Petroskoj. In the report on the disease from 
the hospital we find the following: 

“7. 9. 43. General condition good. The patient lies on his back with 
legs outstretched, the arms bent at elbows and the neck stiff in medial 
position. He can only move the elbow joints actively. Shape of neck 
usual but mentions tenderness in the lower cervical vertebrae if pressed 
and if the neck is moved passively. The neck can be moved passively 
rather freely. Sensibilit}^ intact although slightly reduced in lower ex- 
tremities. Jerks intact. Priapismus. 

8. 9. X-ray picture of cer\’ical vertebrae shows no fracture or luxa- 
tion (the X-ray picture includes only the upper 5 cervical vertebrae). 

9. 9. Patellar jerks extinct. 

16. 9. The weak paralysation of the legs unchanged. There is active 
mobility in elbow joints only. Sensibility as before. The patient cannot 
pass urine. A permanent slack erectio penis is present. 

Notwithstanding the negative X-ray finding we have probably here 
a fracture of the V cervical vertebra with a lesion of medulla cum pro- 
gnosi pessima. 

Major medical ” 

In this condition the patient was transported by hospital-train to 
the far off Vasa. He was placed on a stretcher with no support for his 
neck. He arrived in the evening of September 17, and was placed in 
my ward. 

Notwithstanding the long journey the general condition of this 
strong man was still satisfactory. Temperature 38 — 39 C. ax. on ac- 
count of infection of the urinary passage caused by catheter ade- 
meure. S. E. 67/hour. He was able to raise both shoulders and his 
wrist slightly. Weak paralysis in the rest of his body. There was an 
impetiginous eczema on his lower extremities and on the left heel a 
decubitus wound. 

A lateral picture of the cervical vertebrae reveals a comjiression 
fracture in C VI body of the vertebra which is luxated dorsally. In the 
vertebral arch there is a fracture and proc. articularis is displaced dors- 
ally. In 0 VI proc. articularis probably also fractured. (Pig. 2.) 

There is evidently a flexion fracture and dorsal brxatioir of C VI 
with transverse paralysis of the spinal marrow. Ten days had elapsed 
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since the^ accident but tbe 2 )atient’s general condition was still good. 
As tbe dislocation of tbe A’ertebra was slight, tbe spinal marrow was 
probably not much damaged. Tbe patient was strong and viable and 
after sulphatiazol treatment bis temperature bad decreased. Despite 
tbe longstanding compression of tbe spinal marrow I wished to try to 
save tbe patient’s life by an attempt at repositioning. There was nothing 
to lose by it. 

Tbe first repositioning attempt was made on September 22. After 
local anaesthesia in tbe lower vertebra of tbe neck and one ampulla 


IV 

V 

VI 



of scopbedal i. v. having been administered tbe patient’s neck was 
subjected to strain with 25 kg/15 min. followed by 38 kg/30 min. Tbe 
repositioning was not successful. Another attempt was made on tbe 
following day, September 23. Local anaesthesia was again administered. 
The neck was subjected to a strain of 38 — iO kg/25 min. Tbe vertebra 
now became fairly replaced and the patient’s neck was encased in 
plaster- of-Paris collar, according to Bohler. (Fig. 3.) The process of 
the disease was as follows: 

25. 9. Patellar j'erks returned. 

27. 9. Clonic contraction in right leg. 

5. 10. Intestine functions spontaneously and the patient is able to 
pass urine, but half a liter of residual urine remains. 
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18. 10, (25 da 5 's p. op.) Slight jerks in right knee observed and slight 
movements in the big toes. In left leg also very slight mobility stated. 

28. 10. Plaster-of-Paris dressing changed. 

2. 11. The patient can move both legs in bed. 

11. 11. (49 days p, op.) Plaster-of-Paris encasing, which inconvenien- 
ces greatl}’’, removed, and the neck fixed in Ghsson sling. Mobility in 
right leg fairly satisfactory but the left leg unsatisfactory. Left ankle 

XI. Tx_. H3. 



immobile. Mobility of fingers partly returned. Urine passed spontane- 
ously and the bladder emptied almost completely. 

9. 12. The patient is able to feed himself. 

23. 12. (3 months p, op.) The patient’s legs begin to support him in 
a “push-chair”. 

22, 1. 44, The patient moves about fairly easily in the “push-chair” 
and stands without support for a moment. 

He improved slowly. An examination 15 months after the accident 
revealed a strong man in good general condition. He usually uses a 
stick but is able to take a few steps without support. He is able to 
walk half a kilometer without difficulty. Mode of walking somewhat 
spastic. The right leg is quite normal in all joints. The active mobility 
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of the hip Joint and the knee of the left leg reduced, the left knee has 
a cert-ain recurvate position and he drags the outer side of his foot 
somewhat. The muscularity of his trunk is good, he has no difficulty 
in bending and stretching his body. Shoulder and elbow Joints func- 
tion normally, flexor of hands good, but there is a certain radial paresis 
in both sides. He is able to flex the wrists dorsally only if his fingers 
are bent. 

A later examination, almost two years after the accident, reyeals a 
further improyed condition. The patient still uses a stick but he is 
able to walk about 3 Idlometers without resting. His mode of walking 
is still spastic, the patellar Jerks are liyely and there is a slight clonus 
of the feet. The Joints of the right leg are normal but the left wrist 
cannot be dorsallj^ flexed more than 90"^. The hands are not so good 
as the legs. The muscles of his right hand cannot be fully extended and 
mm. interossei are paralysed. The fist of his left hand cannot be com- 
pletely closed but the extension of the fingers is slightly better than 
on the right side. The man still has no work. 

My case was thus a transverse paralysis of the vertebral column 
caused by a luxation fracture of the VI cervical vertebra. The 
dislocation of the vertebra was not specially great. Eepositioning 
of the vertebra took place 16 days after the trauma. The para- 
lysations were reduced to a great extent notwdthstanding the 
delay. The bladder and the intestines functioned again after 12 — 
14 days, and 3 months later he was able to stand on his legs. 
There is reason to believe that the patient would have recovered 
completely if repositioning had taken place directly after the 
accident. 

This case teaches us not to despair about luxations and frac- 
tures of vertebrae combined with paralysis, but to attempt re- 
positiorung if the patient seems viable. Furthermore we should 
bear in mind Bohler’s counsel to give injuries of this land im- 
mediate care. To be able to intervene without delay, all apparatus- 
es for repositioning of cer^dcal vertebrae should be in order and 
ready for use in all hospitals. 


Summary. 

Report on a case of luxation fracture in a man, aged 23, com- 
bined with transverse paralysation of the spinal marrow. The 
man was injured in wrestling and the neck bent forward. He im- ^ 
mediately lost mobility of his entire body except shoulders and 
elbow Joints. Repositioning according to Bohler was not under- 
taken until 16 days after the trauma. In spite of the delay the 



KEPOSITIONED LUXATION FRACTURE. 


313 


patient recovered and the paralysations were almost cured. Three 
months later his legs were able to support him and 15 months 
later he was able to walk fairly well and liis upper extremities 
were almost normal. The author stresses the importance of treating 
fractm-es of the spinal column and luxations combined with paral- 
ysis as urgent surgical operations and to undertake repositioning 
at once. Tor this purpose all technical arrangements for repo- 
sitioning of cervical vertebral fractures must be ready for use in 
every hospital. 

Zusammcnfassung. 

Wiedergabe eines Talks von Luxationsfraktur bei einem 23- 
jahrigen Mamie, kombiniert mit Querschnittslahmung des Riilc- 
kenmarks. Die Vcrletzung trat beim Kingkampf auf, durch Vorn- 
iiberbeugung des Kopfes. Er verlor sogleich das Bewegungsver- 
mogen im ganzen Korper mit Ausnahme der Schultern und Bllcn- 
bogengelenke. Eeposition nach Bouler wurde erst 16 Tage nach 
dem Trauma vorgenommeu, Trotzdem erholte der Kranke sich, 
und die Lahmungen gingcn grosstenteils zuriick. Nach 3 Monaten 
begann er, auf den Beinen stehen zu konnen, und nach 15 Mona- 
ten konnte er, wenn auch mangelhaft, gehen und seine oberen 
Extremitaten fast normal gebrauchen, Verf. betont, wie wichtig 
es ist, von Lahmungen begleitete Wirbelsaulenfrakturen und -luxa- 
tionen als eilende Operationsfalle zu betrachten und sofort zu rc- 
ponieren. Um dies zu ermoglichen, sollten die technischen Vor- 
kehrungen zur Reposition von Trakturen der Halswirbel in jedcm 
Krankenhause gebrauchsfertig bereit stehen. 

Bdsumd. 

Relation d’une fractm’e par luxation de la colonne cervicale 
chez un homme de 23 ans, combinee a une paral 5 ’'sie transverse 
d’origine medullaire. Lesion au cours d’une lutte dans laquelle la 
nuque fut ployee en avant. Perte immediate de la motricite dans 
tout le corps a I’exception des articulations de Tepaule etdu 
coude. Reduction suivant Bohler 16 jours apres le traumatisme. 
Ce nonobstant, le malade se retablit et les paralysies retrocederent 
en majeure partie. Au bout de trois mois, le malade pouvait se 
tenir sur ses jambes et au bout de 15 mois il pouvait marcher, 
mais avec difficulte; il avait aussi I’usage de ses extremites su- 
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perieuxes. L’ auteur souligne rimportance du fait que les frac- 
tures et les luxations de la colonne vertebrale suivies de paralysie 
soient traites comme des cas d’urgence et xeduites imraediate' 
ment. Afin de xendxe I’intervention possible, les dispositifs tech- 
niques necessaixes a la reduction de fractures des vertebres cer- 
vicales doivent etre prets a fonctionner dans tons les bopitaux . 
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Aus der chirurgischen Abteilung des Maria-Krankenhauses in Helsingfors. 
(Vorstand: Doz. Dr. med. A. Pelkonbn.) 


tiber einen Fall von Paragangliom iiiit 
seltener Lokalisation. 

Von 

PEER MALM. 


Ein operierter Eall von Paragangliom, der ausserlialb der Ne- 
benniere liegt und ein Passagebindernis im Duodenum bildet, ist 
eine so grosse Raritat, dass die Publizierung dieses Ealles ange- 
bracbt sein diirfte, obwobl die Untersucbung und die Angaben 
in der Krankengescbicbte Mangel aufweisen, welcbe teils darauf 
beruben, dass die Diagnose erst nacb der Operation durcb die 
bistologiscbe Untersucbung gestellt werden konnte, teils auf dem 
durcb den Krieg bedingten bocbgescbraubten Arbeitstempo und 
dem Mangel an Personal. 

Einen operierten Tumor, der vom cbromaffinen System aus- 
gebt und so lokabsiert ist wie der unten bescbriebene Eall, babe 
icb in der Literatur nicbt angetroffen. Einen operierten Tumor 
mit etwas abnbcber Lokalisation bat Stangl (1902) bescbrieben. 

Die Patientin, eine SS-Jabrige Hausgebilfin, wurde am 12. 4. 1943 
(Journ. Nr. 106T/43) in die cbirurgiscbe Abteilung des Maria-Kranken- 
bauses in Helsingfors aufgenommen. 20 Jabre friiber war sie wegen 
Leistenbrucb operiert worden, und vor 16 Jabren war wegen Uterus- 
myom und verwacbsener Appendix eine supravaginale Uterusamputa- 
tion (Cbrobak) und Appendicectomie ausgefubrt worden. Seit mebreren 
Jabren batte sie nun Scbmerzen im oberen Teil des Baucbes gebabt. Sie 
fiiblte die Scbmerzen die ganze Zeit, aber sie wurden regelmassig 
scblimmer einige Stunden nacb den Mablzeiten sowie oft in der Nacbt. 
Periodeweise litt sie an Erbrecben einige Stunden nacb den Mabl- 
zeiten, obne dass es zu Blutbrecben kam. Die Scbmerzen strablten 
aucb in den Riicken aus. Oft fiiblte sie sicb miide, batte Scbwindel 
und Kopfscbmerzen. Die Darmtatigkeit war immer trage gewesen. 
St. pr.: Allgemeinbefinden gut. Lungen und Herz o. B. Blutdruck 160 
mm Hg. Recbts im Epigastrium, direkt unter dem recbten Rippen- 
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bogen, Avar eine glatte Resistcnz Zu fiiblen, die ctwas beAveglicb zu sein 
scbien. tJber das Probcfrubstiick, das polikliniscb vor der Aufnalime 
ins Krankeubans genommen Avurde, fanden sick nur die Angaben: 
Kongo — , Lackmus scliAA’^acli alkaliscb. Die Rontgenuntersucbung zeigte 
einen verlangerten Hakenmagen mit A'^ermehrter Selcretion. Die Wande 
sind glatt und Aveicb, die Peristaltik regelraassig. Der Bulbus duodeni 
ist etAvas nneben, kommt aber auf Druck gut heraus. Empfindliclikeit 
in der Pj'lorusgegend. Der Ventrikel leert sick langsamer als geAvohn- 
lick. R. D.; Ptosis A'cntriculi (Ulcus duodeni?). 

13. 4. 1943. Laparotomia. Ex.stirpatio tumoris retroperitonealis 
(Aetkernarkose, Op. A. Pelkonex). kledianscknitt obcrkalb des Na- 
bels. Der Ventrikel ist gross, Pylorus frei. Dirckt kinter dem Pylorus 
und dem Duodenum fiiklt man retroperitoneal einen glatten, etAA^as be- 
AA'eglicken Tumor, der nickt an der Panlcrcas befestigt ist. Nachdem 
das Peritoneum durckscknitten ist, AAurd der Tumor bcsser sichtbar, 
Avobei sick zeigt, dass or dirckt auf der Aorta und der Vena caA^a inf. 
liegt. Die reckte Niere AA’ird lateral A'om Tumor und frei daA'^on palpiert. 
Der Tumor Avird toils sckarf, teils stumpf abgesckalt. Eine geringe 
Blutung aus der "Wand der Vena caA'a kann gut ligiert Averden. Peri- 
tonealsutur mit Catgut. Die BaucliAAmnde Avird exakt gescklossen. 

Der Tumor kat die Grdsse cines grossercn Hiilmercis, und seine 
Eorni fikuelt einer Niere. In der Mittc befindet sick ein Hoklranm okne 
Offnung. Die Scliuittflackc erinnert etAA-as an NierengCAvebe mit stel- 
lenAveise inissfarbencn, runden Particn (Abb. 1). Histologiscke Unter- 
suckuug (Doz. I. 'W’allCtKek): Im Praparat siekt man rcicklick poly- 
gonale, plasmareicke Zellon Amn Amrsckiedencr Eorm und Crosse. In 
vielen Zelleu reicklick Pigment. An einer Stclle ist ein sckrag durck- 
scknittener Nerv sicktbar. Der Tumor ist offensicktlick vom ckromaffi- 
nen CeAvebe ausgegangen. P. A. D.; Paraganglioma. (Abb. 2 und 3). 

In den Tagen nack der Operation AA’ar die Patientin sekr angegriffen. 
Sie Avar sekr miide, erbrack sick AA'akrcnd der ZAA^ei ersten Tage oft und 
kie und da nock bis Zum 9. Tag. Sie Avurde ikterisck, und am fiinften 
Tag bekam sie Diarrhoe, Avelcke 5 Tage dauerte. Erst nack einer IVocke 
begann sie sick etAVas Zu erkolen. ZAvei AVocken nack der Operation 
Avurde eine linksseitige Pleuritis fcstgestcUt, Avodurck der Aufentkalt 
im Krankenkaus so viel verlangert AVurde, dass sie erst 39 Tage nack 
der Operation entlassen AA’-erden konnte. 

Am 7. 10. 1943 AVurde sie Avegen eines Brucks in der Operations- 
narbe ojjeriert, und 11 Tage spater konnte sie als KonvalesZent aus 
dem Krankenkaus entlassen Averden. 

Bei der Nackuntersuckung am 17. 1. 1945, ca. 1 Jakr und 9 Monate 
nack der Operation, klagte sie iiber »rkeumatiscke SckmerZeud im 
Riicken und in den Beinen. Seit sie sick nack der Operation^ erkolt 
katte, katte sie Aveder KopfsckmerZeu nock Erbrecken nock irgend- 
Avelcke andere BauckbesckAverden gekabt, nur der Stuklgang Avar im- 
mer nock standig trage. Im Bauch konnte keine Resistenz palpiert 
Averden. Bei tiefer Palpation Avar die Narbe im Epigastrium empfind- 
lick und reckts davon desgleicken ein kandgrosses Gebiet. Das Probe- 
frukstiick Zeigte keine Retention und neutralen Mageninkalt vor dem 
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Friihsfcuck. Nach. dein Probefriilistiick 25 ccm gut digerierter Magen- 
inkalt, HCl 55, TA 86. Die Eontgenuntersuchung des Ventrikels zieigte 
einen Hakenmagen von gewolinliclier Form mit etwas vermelirter 
Sekretion. Die Wande wareu weicli und glatt, die Peristaltik lebhafter 
als gewobulicb. Der Bulbus duodeni war etwas nacb links ge^ogen und 
trat auf Druck gut bervor. EmpfindJicbkeit auf Druck in der Pylorus- 
gegend. Der Ventrikel entleerte sicb in gewohnbcber Weise. Im Bulbus 
duodeni blieb etwas Barium ^uriick. K. D.: Adbaesiones. Blutdruck 
180/100. EKG: In der II Scbaltuug eine ventrikulare Extrasystole. 
EKG im ubrigen normal bis auf eine leicbte Verliingerung der Leitzleit, 
P ist gross und breit, stellenweise geteilt. Blutbild: Hgb 73/85 %, E 
4,258,000, I O.09, L 4,500, reicblicb normale Tbrombozyten. Diff.: 
Stabk. 1 %, Segm. 48 %, Lympboz. 46.5 %, Monoz:. 4.5 %, SR 1. 
St.: 2 mm, 2. St.: 7 mm, ^VE — , Kabn — . Steril genommener Urin: 
Klar, gelb, saner, Heller — , einige vereinzelte Leukoz:yten und Epi- 
tbelzellen. Gramfarbung: Keiue Bakterien, Eontgendurcbleucbtung des 
Tborax: Im linken Diapbragma eine Heine Adbarenz, der Sinus beider- 
seits frei. In den Lungen keine patbologiscben Scbatten. Herz von ge- 
wobnbcber Grosse, seine Bewegungeu etwas scblapp, der obere Teil 
der Aorta tboracica etwas prominierend. Eeieblicb Gase in der Flexura 
lienalis colonis. 

Epilaisis: Die Patientiu ist eine 53-jabrige Frau mit lang- 
wierigen Baucbbescbwerden, welcbe Symptome eines Passage- 
liindernisses im Duodenum, einen palpablen Tumor im Epi- 
gastrium und Acbylie zeigt. Blutdruck IGO mm Hg. Die ricbtige 
Diagnose kann vor der Operation nicbt gestellt werden. Bei der 
Operation kommt ein retroperitonealer Tumor zum Vorschein, der 
auf der Aorta und der Vena cava inf. liegt, und welcber von 
binten auf das Duodenum driickt sowie an der Pankreas und 
Mere nicbt befestigt ist. P. A. D.: Paragangliom. Nacbdem die 
Patientin nacb der Operation in den ersten Tagen ausserst mit- 
genommen war, wurde sie ikteriscb, bekommt eine bnksseitige 
Pleuritis, von welcber sie sicb langsam erbolt. Ein postoperativer 
Brucb wird spater operiert. Bei der Nacbuntersucbung fast 2 
Jabre spater lassen sicb keine Zeicben von Eezidiv wabrnebmen, 
und die Baucbbesebwerden sind verscbwunden. Auf eine Nacb- 
frage bei ibrem Arbeitsgeber, welcber Arzt ist, am 24. 9. 1945, 
teilt dieser mit, dass sie in der letzten Zeit ilber Sodbrennen ge- 
klagt bat. 

j 

Das cbromaffine System, das zu Beginn des Jabrbunderts von 
Kohn naber untersucbt und bescbrieben worden ist, umfasst aus- 
ser den Carotisdriisen und dem Nebennierenmark das sog. Zuk- 
kerkandls Organ, Welches neben der Aorta an der Ausgangsstelle 

21 — 454787 . Acta chir, Scandinav. Vol.XGlII. 
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der A. mesenterica superior liegt. Ausserdem finden sich selb- 
standige chromaffine Zellanliiiufungen an den distalen Nierenpo- 
len, an den AA. renales, in der niichsten Uingebung der Neben- 
nieren, am os coccygis nnd in den Ganglicnzellen im Grenzstrnn" 
nnd viszeralen Sympatbicnsplcxus. Alle diese Paraganglien, wie 
sie auch genannt werden, produzicrcn Adrenalin. 

Die ans dein Nebenniereninark stammenden Tumoren konncn 
in drei Gruppen eingeteilt ^\'erdcn; 

1. Die Paraganglioine (Aeezais nnd Peyeon) oder, wie man 
sie aucli nennt, die Pbaocbromocytomc (L. Pick) gclien von 
cliromaffinen Zellen ans. 

2. Hie Ganglioneuromc geben von reifen Ganglienzcllen ans. 

3. Die Sympatboblastome oder Sympatbogoniorac geben von 
embryonalen Zellen ans. 

Die zu den zwei ersten Gruppen ziiblenden Tumoren kommeu 
meisteus bci Personen in mittlcren Jabren vor nnd scbeinen fast 
immer benign zu seiu. Distefaxo bescbrcibt jcdocb einen Ob- 
duktionsbefuncl von einem kindskopfgrossen linksseitigcn Para- 
gangliom mifc Metastasen in der Leber, den Hilusdriisen und den 
Lungen. Die Tumoren dor dritten Gruppc werden fast ausschlicss- 
licb bei Ivinderu angetroffen und siud malign. 

J. P. Strojibeck und Hedberg babcn 1939 im Zusannncnbang 
mit einem von ibnen bescbriebenen Pall aus der Literatur 80 Piille 
von Hebennierenparagangbom zusammengcstellt, von v’clclien 
der grosste Teil bei Autopsien angetroffen vorden war. Sie fan- 
den 19 operierte Palle, von welcbcn 7 kurz nacb der Operation 
starben, alle unter Zeicben von sebwerem Scbock. 

Im Jabre 1938 baben Bruxschwig und HUiMPiiREVS in Ame- 
rika aus der Literatur eine Zusammenstellung von 103, meistens 
bei Obduktionen angetroffenen gutartigen Tumoren aus deni 
ebromaffinen Nebennierengeivebe veroffentlicbt. Der Tumor lag 
13 mal ausserbalb, aber in der Niihe dor Nebenniere. Aus der 
Pubbkation der gleicben Verfasser vom Jabre 1940, welcbe mir 
zur Verfiigung stand, gebt niebt bervor, ob irgendeiner von die- 
sen 13 PaUen bei der Operation angetroffen worden war, es ist 
nur gesagt, dass der grosste Teil von der ganzen Zusammenstellung 
bei Autopsien erbalten wurde. Paul Linde hat im Jalire 1942 
aus der cliirurgiscben Abteilung der Heilanstalt Prinzessin Lovisa 
in Stockholm einen Pall von gliicldicb operiertem reebtsseitigem 
Nebennierentumor bei einem 5 Monate alten Knaben besebrieben. 
Dies war der jiingste Pall, den icb angetroffen babe. Im Jabre 
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1902 demonstrierte E. Stance in Wien einen von A. v. Eisels- 
BERG operierten Eall von Tumor im cliromaffinen System ausser- 
lialb der Nebenniere. Der Tumor lag auf der Aorta an ihrer Teil- 
ungsstelle. In Kirschner-Nordmanns »Die Chirurgie« vom Jabre 
1928 wird dieser Eall als der einzige opemtiv behandelte Eall von 
retroperitonealem Paragangliom bezeicbnet. Man kann also wolil 
behaupten, dass die retroperitonealen, ausserlialb der Nebenniere 
gelegenen Paragangliome grosse Raritiiten sind, die sebr selten 
operiert werden, weil die riclitige Diagnose nicbt gestellt wird, 
und etwas weniger selten als Nebenbefund bei Obduktionen ange- 
troffen werden. Wie wir aber geseben baben, sind aucb die Neben- 
nierenparagangliome selten. Im patbologiscb-anatomiscben Insti- 
tut in Basel wurden jedocb innerbalb eines Jabres (1911) bei 700 
Sektionen nicbt weniger als drei Ealle von Nebennierenmarktumor 
angetroffen (Hebinger 1, Herde 2). Dies vexlockt einen ganz 
natiirbch zu der Annabme, dass sie vielleicbt dock nicbt ganz so 
selten sind, wie es den Anscbein bat, wenn man sie nur diagnos- 
tizieren konnte. Sie sind aber meistens recbt Hein und wegen 
ibrer Lokalisation unmogbcb zu palpieren, und gewobnbcb geben 
sie aucb keine sicberen Hiniscben Symptome. Es gibt jedocb eine 
Gruppe von diesen Nebennierenmarktumoren, die sicb leicbter 
diagnostizieren lassen, und zwar die Ealle, welcbe mit paroxysma- 
ler Hypertonie verlaufen. Die Steigerungen des Blutdrucks treten 
bier auf in Attacken mit neurovaskularen Storungen, abwecbseln- 
dem Erroten und Erbleicben, ausserdem Kopfscbmerzen, t)bel- 
sein, Miidigkeit und Tacbycardie. Diese Anfalle sind ausserst 
cbarakteristiscb, und J. P. Strombeck und T. P. Hedberg ba- 
ben im Jabre 1939 ausfubrlicb iiber einen sebr typiscben Eall be- 
ricbtet. 

Das bistologiscbe Bild bekommt ein cbarakteristiscbes Aus- 
seben durcb die verscbieden grossen polygonalen Zellen, die ver- 
scbieden grossen Kerne und das Vorkommen von Pigment. Am 
typiscbsten fur diese Tumorform ist jedocb das Vorkommen von 
cbromaffiner Substanz, Um die Cbromaffinitat berauszubekom- 
men, muss das Praparat in einer kabumbicbromatbaltigen Ellis- 
sigkeit fixiert werden, z. B. nacb Orth (Eormaldebyd solut. pur. 
10 Teile, Muller’scbe Losung 90 Teile (Muller’scbe Losung — 
Kabum bicbromicum 2.5 g. Natrium sulfuricum 1.0 g, Aq. 100 
ccm)). Das Praparat vom Maria-Krankenbaus war leider nur in 
Eormalin fixiert worden, wodurch die Untersucbung auf cbrom- 
affine Substaz unmoglicb gemacbt wurde. Das bistologiscbe Bild 
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ist indessen so charakteristiscli, dass die Natur des Tumors sclion 
auf Grund dessen klar liervorgeben diirfte. 

Wenn wir einmal die Diagnose Nebennierenmarktumor gestellt 
baben, so bat der Patient aucb deutlicbe Bescbwerdeu davon 
nnd die Operationsindikationen sind klar. Wir miissen ja beden- 
ken, dass der Tumor, obwobl er bistologiscb fast immer benign 
ist, in pbysiologiscbem Sinne bbsartig ist. Ein Eall mit paroxys- 
maler Hypertonie kann namlicb zum Tode fiibren unter einer 
Attacke mit Lungenodem wie in einem von L’Abbe und Doumer 
bescbriebenen EaU. Oder die Hypertonie kann permanent wer- 
den, und eine Herzbypertropbie entwiekelt sicb. Leider konnen 
wir uns kaum gegen das Eisiko scbiitzen, dass die andere Neben- 
niere atropbiscb ist oder vollkommen feblt. Denn die einzige Un- 
tersucbungsmetbode, die uns in diesem Ealle zur Verfugung stelit, 
nambcb die Untersucbung mit Lufteinblasung in die Eettkapsel 
der Niere (Cahill), kann uns im Sticbe lassen. Ein auf diese 
Weise diagnostizierter, von Steombeck operierter Eall von 
Cortextumor ist von Josephson bescbrieben worden, wo das 
Eontgenogramm nicbt zeigte, dass die andere Nebenniere 
stark atropbiert war, und der Patient starb in suprarenaler 
Insuffizienz. 

Die retroperitonealen, ausserbalb der Nebenniere gelegenen 
Paragangbome werden selbstverstandlicb entfernt, wenn sie ange- 
troffen werden und entfernt werden konnen, denn die Eatur des 
Tumors wird bier ja erst bei der bistologiscben Untersucbung ge- 
Idart. Ausserdem soUte die Scbockgefabr in diesem Eall geringer 
sein, wenn wir nicbt gleicbzeitig Cortexgewebe entfernen, da der 
Tumor von einer von den umbergestreuten, retroperitonealen, 
cbromaffinen Zellanbaufungen ausgebt. Die ecliten accessorisclien 
Nebennieren, weicbe sowobl Cortex- als aucb Markgewebe ent- 
balten, sind bei Erwacbsenen selten. 

Die Scbnittfubrung bei der Operation der retroperitonealen 
Paragangliomen muss natiirbcb vollstandig von der Lage des Tu- 
mors abbangen. Ebenso wie bei den Nebennierentumoren muss 
man aucb bier einen geniigend grossen Scbnitt ausfiibren, um den 
Tumor bequem bebandeln zu konnen. Ausser der Gefabr der 
suprarenalen Insuffizienz nacb der Entfernung von Eebenmeren- 
tumoren miissen wir namlicb aucb mit Blutdruckkrisen unter der 
Operation selbst recbnen, was vermutbcb darauf berubt, dass un- 
ter der Manipulation des Tumors Adrenabn in den Blutumlauf ge- 
presst wird. Dies ist wabrscbeinbcb die Ursacbe fiir mebrere von 
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den Todesfallen nnter oder nnniittelbar nacli der Operation gewe- 
sen (Holst). Cahill, Loeb und andere versuclien dies zu vermei- 
den, indeni sie die Venen des Tumors ligieren, elie sie allzu viel 
damit manipulieren. Strojibeck schliigt eine allem Anscliein nach 
effektivere Metliode vor, indeni er die Kapsel incidiert und einen 
Teil des Tumors entleert, elie er ilm entfernt. 

Da aus der Literatur kervorgelit, dass die meisten Nebennie- 
renmarktumoren bei Obduktionen angetroffen worden sind, obne 
dass sie bei Lebzeiten Miuiscbe Symptome gaben, konnte man 
sick die Mogliobkeit denken, dass man einen derartigen Tumor 
als Hebenbefund z. B. bei einer aus anderen Grilnden ausgefukr- 
ten Laparotomie oder bei einer Nierenoperation antrifft. Ob man 
dann gleiclizeitig aucli den Nebennierentumor entfernen soil, muss 
natiiilicb von Ball zu Ball entschieden werden. Es dllrfte jedocb 
angebracbt sein, geuau die Risikeii zu erwiigen, welcbe die Entfer- 
nung eines solcben Tumors mit sicb bringt, Icb mocbte nur erin- 
nern an die 19 operierten Balle in der Statistik von Strombeck 
und Hedberg, von welclien 7 kurz nack der Operation mit alien 
Zeicken von sckiverem Sckock starben, und dies betraf nickt nur 
die Balle mit paroxysmaler Hypert.ension. Dieser Sckock berukt 
offensicktlick auf einer ungeniigenden Bunktion der zurilckgeblie- 
benen Nebenniere, und man sollte versucken, ixber die Icritiscke 
Periode mit Halfe von Cortin, adrenalinaknlicken Praparaten und 
geiYoknlicker Sckocktlierapie kinwegzukommen. Man konnte sick 
auck denken, dass die Entfernung des adrenalinproduzierenden 
Tumors eine Senkung des Blutzuckers erzeugt, was zum Auftreten 
des sckweren postoperative!! Sckocks beitragen konnte. Der Blut- 
zucker wurde in dem kier besckriebenen Ball leider nickt unter- 
suckt, weloker ja ebenfalls einen sckweren postoperativen Sckock 
katte, okne dass das Cortexgewebe entfernt worden war. 

Nackdem die Patienten die postoperative Krise iiberwunden 
kaben, erkolen sie sick gewoknlick okne weitere Komplikationen, 
Der Ikterus im Balle aus dem Maria-ICrankenkaus in Helsingfors 
war wakrsckeinlick durck eine retroperitoneale Blutung mit Kom- 
pression des Ckoledockus verursackt worden, und die Pleuritis 
war wokl auf einen undiagnostizierten pneumoniscken Herd zu- 
riickzufiikren. Die Balle mit paroxysmaler Hypertension wurden 
endgiiltig gekeilt, und Angaben iiber Rezidiv finden sick 
nickt. 
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ZiisanunciiLassiinsr. 

Eine 53-jalirigc Frau, wclche im Jalire 1943 in der chirurgisclien 
Abtcilung des J\Iaria-Kranken}iauses in Helsingfors operiert wut- 
de, hatte einen palpabeln Tumor im Epigastrium, verlangsamte 
Vertrikeleutleerung und Acbylie. Ausserdem Schmerzen, welclie 
in den Riicken ausstrablten und einige Stunden nach den Malil- 
zeiten sclilimmer wurden, Mudigkeitsgefuhl, Sclnvindel und Kopf- 
scbinerzen. Blutdruck IGO mm Hg. Der Tumor, u'elclier bei der 
Operation cntfernt wiirde, Avar stark luibnereigross, lag retro- 
peritoneal hinter dem Pylorus und dem Duodenum auf der Aorta 
und der Vena cava inf. und Avar nicbt an der Pankreas oder der 
Nierc befestigt. Die liistologisclic Untcrsuchung, Avelcbe A'on Doz. 
I. Wallgrex durchgefiilirt Avurde, zeigtc cin Paragangliom. Eiu 
Jalir und 9 blonate nacb der Operation ist die Patientin gesund, 
keine Zeiclien A-on PeziduL In der Literatur findet sicli nur ein 
einziger friiberer operierter Fall von retroperitonealera, ausser- 
balb der Hebenniere gelegenem Paragangliom, Avelclier A'on 
Staxgl im Jalire 1902 demonstriert Avordcn Avar. Hier lag der 
Tumor auf der Aorta in der Niilie ilircr Teilungsstelle. Einige an- 
dere Fiille A'on derartigen Tumorcn in der Niilie der bTebennieren 
sind ausserdem bei Obduktionen angetroffen Avorden. 

Von den Nebenniercnmarktumoren diirften nur diejenigen, 
Avelclie init paroxysmaler Tacli 3 'cardie A'erlaufeii, A'or der Opera- 
tion diagnostiziert Averden konncn. Die Operationsindikationen, 
die Ursaclien fiir den scliAveren Operationsscbock soAvie die iMittel 
zu dessen Verliinderung Averden diskutiert. 


Summary. 

A 53-\^ear-old Avoman avIio aa'us operated in 1943 in tlie surgical 
department of Maria Hospital in Helsingfors had a palpable tum- 
or in the epigastrium, prolonged empt}dng of the Amutricle and 
achyba. In addition she had pains Avhich radiated through the 
back and became Avorse some hours after meals, a feehng of tired- 
ness, giddiness and headache. Her blood pressure Avas 160 mm 
Hg. The tumor, Ai^hich Avas remoA’'ed by operation Avas the size 
of a rather large hen’s egg, lay retroperitoneally behind the pylo- 
rus and the duodenum on the aorta and Amna cava inf. and Avas 
not fixed in the pancreas or the kidneys. The histological ex- 
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amination, wliicli ^vas made by Dr. I. Wallgren, showed a para- 
ganglioma. One year and nine months after the operation the 
patient was well; no signs of a relapse. In the literature one has 
come across only one previously operated case of a retroperitoneal 
paraganglioma situated outside the suprarenal gland wliich was 
demonstrated by Stangl 1902. There the tumor lay on the aorta 
where that vessel branches off. Some other cases of similar tumors 
in the neighbourhood of the suprarenal gland have also been en- 
countered at post mortem examinations. 

Of tumors in the medulla of the suprarenal gland only those 
which pass away with paroxysmal tachycardia should be pos- 
sible to diagnose before the operation. Operation indications, the 
reason for and the manner of preventing the severe operation 
shock are discussed. 


Resume. 

Une femme de 53 ans, operee en 1943 dans la division chirurgi- 
cale de I’hopital S*®-Marie a Helsingfors, etait affect^e d’une 
tumeur palpable dans I’epigastre, d’un retard de I’evacuation 
stomacale et d’achylie. Elle ressentait en outre des douleurs irra- 
diant dans le dos avec paroxysme quelques heures apres les re- 
pas, de la fatigue, des vertiges et de la cephalalgie. Pression san- 
guine: 160 mm Hg. La tumeur retroperitoneale enlevee a Topera- 
tion etait de la grosseur d’un ®uf de poule, placee derriere le py- 
lore et le duodenum, sur I’aorte et la veine cave inferieure et 
n’adherait ni au rein ni au pancreas. A I’examen histologique ef- 
fectue par le professeur agrege I. Wallgren, la tumeur se revela 
etre un paragangliome. XJn an et neuf mois apres I’operation, la 
malade est en bonne sante sans signes de recidive. Dans la litte- 
rature, on ne trouve qu’un cas anterieur (demontre par Stangl 
en 1902) opere de paragangliome retroperitoneal, situe a I’ex- 
terieur d’une capsule surreuale. La tumeur reposait sur I’aorte 
et etait situee a la bifurcation de celle-ci. On a trouve a I’autopsie 
quelques autres cas de tumeurs semblables dans le voisinage des 
capsules surrenales. 

Des tumeurs medullaires des capsules surrenales, il n’y a que 
celles donnant lieu a une tachycardie paroxystique qui peuvent 
etre diagnostiquees avant I’operation. L’auteur discute les in- 
dications, I’etiologie des graves phenomenes de shock a I’operation 
et la prophylaxie de ceux-ci. 
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Professor of Snrgery at tbc University of Helsinki, and 
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Opinions differ regarding extrapleural pneumolysis. Tuffier is 
mentioned as the originator of this procedure and various modi- 
fications have been used fairly extensively on the continent dur- 
ing the last decade (Graf, Schmidt, Bruxner, liloNOp, Klee- 
sattel). In Anglo-American literature wc also find a considerable 
number of publications on this subject from prewar j^ears. At 
Brompton Hospital this treatment rvas adopted in 1936. It ap- 
pears as if less interest was taken in this procedure in the Scan- 
dinavian countries, but publications dealing with the cpiestion have 
begun to appear during recent years (Holst, Ivjaer, Geaveseh, 
Gullbrixo, ICivikaxervo etc.). 

It should be noted that the investigations on extrapleural 
pneumolysis are often based on limited material, in which the 
time of observation has been comparatively short. Tliere have 
been many opposers of the method who condemn it altogether 
(Sauebbruch), chiefly on account of tlie complications associated 
with it. Sonic are of the opinion that the procedure should be 
completed as soon as possible by thoracoplasty (Hoyt and Tate), 
or recommend it as an emergency measure when other active 
methods of treatment cannot be applied (Overholt, Tubbs, and 
Churchill). These statements date, however, from the time be- 
fore the war. Unfortunately it has not been possible for us to 
follow closely the development of Anglo-American opinion on the 
subject during recent years. 
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The following is a report on the conclusions we have arrived 
at after having used this method of treatment since 1937 .1 Jor 
the sake of conformit)^ we here give a series of cases treated at 
one hospital only; thus the postoperative treatment has been in 
charge of the same phthisiologist (Kivikanervo). 


Material. 


The material comprises a connected scries of 118 pneumolysis 
cases in 115 patients, 47 men and 68 women. The youngest pa- 
tient was 13 years of age, the oldest 50. A close statistical distri- 
bution of the material will be found in Table I. It shows the type 
of cases in which this therapeutic method has been appUed. As 
the procedirre is, however, fairly new and has been continually 
further developed, the table does not reveal our present opinion 
concerning its applicability. "When adopting the procedure at the 
sanatorium, in 1939, we were in the beginning obhgcd to resort 
to experience gained elsewhere with regard to the indications, 
the technique of the operation and postoperative treatment. The 
principle initially followed was to employ this procedure only in 
cases where other surgical treatment could not be applied. The 
early results, often very satisfactory, made us inchned to use 
the method also in other cases until failures occurred. On the 
basis of our experience, success as well as failure, we have during 
the course of years been able to form an ojhnion regarding the 
nature of the cases in which pneumolysis should be apphed. Our 
opinion will be reported in detail under the heading “Indications”; 


Table I. 

Patient material. 

Men 47, -women 6S, total 115. 
Youngest patient 13, oldest 50 years of age. 

1. The cases -were: 

a) principally productive 

b) » exudative 

2. The time elapsed after the discovery of the disease: 

a) 1 — 2 years 

b) 3 — 5 » 

c) more than 5 years 


per cent 

52.1 
47.9 

GG.5 

12.2 
21.3 : 


^ The first cases operated on by one of the authors (NyIiAKder) were described 
by Nordstrom at the meeting of the Association of Phthisiologists in Finland, in 
193S. 
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3. 


4. 


Ago of patients; 

a) 11—20 

b) 21—30 

o) 31—40 

d) 41—50 

Pulmonary changes: 

A. Size of cavity: 

a} small cavity 

b) plum-sized cavity 

c) apple-sized cavity 

B. Location of cavitj’ and extent of the disease: 

a) cases in which the cavity did not extend below tlic dorsal in- 
sertion of the sixth rib 

b) cases in which the cavity was located below the dorsal in- 
sertion of the sixth rib 

c) bilateral cases 


per cent 

9.7 

44.3 

39.1 

C.O 


50.4 

43.5 

C.l 


87. S 

12.2 

49,G 


During tliis time there have been clianges with regard to the 
stating of the indications as well as to the operative technique. A 
closer survey of the importance of these changes with the purpose 
of obtaining successful operations will follow later on. The opera- 
tive technique employed by us may be described as follows: 

The operations have been performed under local anesthesia with the 
patient in the sitting posture. The approach is from the liack and an 
oblique incision is made at the apex of the shoulder-blade on the level 
of the second or third thoracic vertebra. A piece, 6 — 8 cm. in length, 
is removed aperiostally, generally from the fourth, occasionally from 
the fifth rib, depending on the location of the cavity. Particular care 
must be attached to the ligation of the blood vessels as well as the 
careful closure of the approach in strata. In stripiiing the pleura the 
loosening of it from the chest wall has been aimed at and the pressure 
of the pleura inward has been avoided. 

Regarding the postoperative treatment it may be mentioned that 
the collapse has been maintained initially by air refills generally 
later followed by oil. Only in exceptional cases pneumothorax 
has been maintained until the process in the lung has been healed. 
In these few pneumothorax cases normal re-expansion of the lung 
was obtained (See case 1). A succe.ssful result in this respect was 
doubted earlier. Also after oleothorax the lung appears to bo 
able to re-expand fairly well. It may be mentioned here that our 
opinion as regards establishing extrapleural oleothorax in order 
to maintain a permanent collapse has been corroborated in the 
course of years. In a great number of the cases the oil has remained 
for years in the extrapleural space without causing any noticeable 
deleterious effect. We here refer to Ivivikanervo’s publication (3). 
If the lung has been stripped sufficiently far down and no com- 
plications have occurred, the postoperative treatment is simple 
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and easy. We Lave continually attacLed importance to tlie le- 
velling of the air pressure to slightly negative immediately after 
the operation, which has been pointed out in a pre\dous publica- 
tion by Kivikanervo. High, positive pressures have been avoided 
as a rule as they have a deleterious effect particularly at the early 
postoperative stage. (Fig. 1. Fig, 2. Fig. 3.) 

Case 1. M. K. $, 29 years of age. Pulmonary tuberculosis noted 
in 1939. General condition good. No fever. Sedimentation rate 53 nun. 
per hour. Sputum positive. At the apex of the right lung a plum- 
sked cavity and in the infraclavicular area a weak, sharply demarcated 
shadow. A similar shadow appears at the left apex (Pig. 1). Pneumolysis 
performed July 3rd, 1940 (Fig. 2 immediately following the operation). 
The collapse was maintained by refills of air. In the winter 1945 fresh 
changes appeared in the left lung, for which reason intrapleural collapse 
therapy was started. On May 22nd, 1945, a cutting of the adhesions 
was performed in order to complete the collapse. Extrapleural collapse 
therapy on the right side was stopped in spring 1945. Pig. 3 after re- 
expansion of lung. 

The results of the treatment are shown in Table II. At the end 
of the observation period 91 patients survived, of these 67 with- 
out bacilli. 24 patients still had positive sputum and most of 
them were unable to work. The deaths were all so-called delayed 
cases. The earliest death took place 3 months after the operation. 
Considering that the treatment has been applied often in very 
difficult cases, in which no other collapse therapy Avas possible, 
these results may, in our opinion, be considered rather good. 
Undoubtedly the results Avould haA’^e been eA’^en better during 
peace conditions. One of the greatest advantages of pneumolysis 
is that bilateral collapse treatment is possible on account of ex- 
cellent selectiAuty. In seA’^eral cases, owing to AAmr-time difficulties, 
the processes in the opposite lung, appearing at a later date, could 
not be treated in time. The question of bilateral collapse treat- 
ment AAulI be dealt Avith later on in this paper. 


Table n. 


1 . 


2 . 


Besults of treatment. 

Results of treatment with regard to survivors: 

a) open 

b) closed 

c) capable of work, fully or partially 

Mortality: 

a) early deaths (time of observation 3 months after operation) . . . 

b) later deaths 

(among these are included one man, fit for active service, killed 
in the war, one patient died of renal disease, and one of acute 
pneumonia 2 3 'ears foUowng the operation). 


per cent 

25.7 

74.3 

68.5 


0.0 

20.9 
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A sliort casuistic summary of the deaths and the cases in which 
tubercle bacilli were still found in the sputum is given below: 

In three cases, as mentioned above, death Avas caused neither by the 
operation nor by tuberculosis. In eight cases death may be attributed 
to the operation, six of them on account of a bronchial fistula, two be- 
cause of further activation of the process. In the remaining thirteen 
cases the cause of death was pulmonary tuberculosis. Of these several 
were cases in which the disease had reached such an advanced stage 
that operative treatment was too late. In some cases the disease grew 
worse on the operated side probably owing to defective collapse, but 
in eight cases at least the process in the opposite lung first showed 
signs of deterioration. In several of them bilateral collapse therapy was 
not possible to start in time. (The sanatorium was evacuated twice to 
give room to wounded soldiers.) 

At the end of the observation period 24 patients still had positive 
sputum. In eight cases the collapse may be considered fully satis- 
factory: apparently the bacilli came from the opposite lung. In some 
of these cases a collapse therapy has been recently started or is planned 
on this side. In the remaining cases some complication (tuberculous in- 
fection of the space, perforation of the lung, haemothorax) or the ap- 
pearance of adhesions must be considered the cause of defective collapse. 

In the following some views are given based on experience 
gained during these years as regards indications, operative tech- 
nique and postoperative treatment. We also wish to express our 
opinion regarding the possibilities of developing the procedure 
further. 


Iiidicatioiis. 

The possibilities of success at the start of active treatment 
very greatly depends on the general power of resistance of the 
body. It is therefore necessary to attempt to improve the general 
condition as much as possible prior to operative treatment. This 
holds good also Avith regard to extrapleural pneumolysis. 

The nature of the disease which may be considered to be much 
influenced by the general resistive poAver of the body, plays an 
important part from the point of AueAv of stating the indications 
for a pneumolysis. Productive forms of the disease are suitable 
for being treated by pneumolysis. On the other hand, severe com- 
plications, in particular specific extrapleural empyemas, often ap- 
pear in connection with exudative types of the disease. In every 
third case, approximately, a tuberculous infection arises in the 
extrapleural space and 10—15 per cent, of them later develop 
into empyemas. These extrajAleural empyema cavities generally 
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heal, but often at the cost of the collapse, which of course jeopar- 
dizes the result of the treatment. We have found that extrapleural 
empyemas are more stubborn in exudative than in productive 
forms of the disease. Thus, the exudative character of the disease 
is an important contraindication to pneumolysis. No other surgical 
methods of collapse can be employed, as a rule, in these exudative 
forms. Therefore the application of pneumolysis must be tahen 
into account if conditions are favourable in other ways, for in- 
stance as regards the location of the cavity, and if no severe ex- 
trapleural formations of inelastic fibrous tissue are present. It 
may be mentioned that bronchogenic disseminations and pneu- 
monias occur much more often in connection ^vith thoracoplasty 
than with pneumolysis. Comparing these two methods of opera- 
tion one of the authors has found that bronchogenic dissemina- 
tions and pneumonias are encountered three times more often in 
connection with the former. This in spite of the fact that the cases 
where a thoracoplasty was applied were of less exudative character 
and the disease was not so far advanced as in the cases in which 
2meumolysis was performed. Even if the exudative types of the 
disease are not suitable to be treated by means of pneumolysis, yet the 
application of this collapse therapy opens increased possibilities for 
the treatment of these exudative types, as the draw'backs arising in 
the form of extrapleural empyemas are much less pronounced 
compared with the disserhinations and pneumonias appearing in 
connection with thoracoplasty. 

In addition to the nature of the disease, the suitability of the 
collapse therapy depends on the type of cavity, and particularly 
on its location and size. Already before the introduction of pneu- 
molysis there were divergencies of opinion as regards the general 
indications for collapse therapy, whether pneumothorax should 
always first be attempted in cases of thick-walled, so called tertiary 
cavities and thoracoplasty applied only after the failure of the 
former (Grae, Gullbring, Tobning, etc.), or whether in these 
cases attempts at pneumothorax should be entirely abandoned 
and a thoracoplasty always performed at once (Sa'UEBBB'OCH, 
Schmidt, Kbemer). The supporters of the latter opinion have 
stressed that such rigid-walled cavities axe difficult to bring into 
collapse by means of pneumothorax and that they also show a 
very poor cicatrization capacity, and should therefore be brought 
into permanent collapse by performing a thoracoplasty. After the 
introduction of extrapleural pneumothorax Schmidt consistently 
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maintained that the most ideal method of collapse in cases of 
tertiary cavitation was a thoracoplasty, whereas thin-walled sec- 
ondary cavities were more suitable to be treated by extrapleural 
pneumothorax. Only in cases where a tlioracoplasty was contra- 
indicated pneumolysis was in his opinion to be used also incases 
of tertiary cavitation. 

AVhen treating cases of thick-walled tertiary cavitation by the 
pneumolysis method we have found that the cavities close com- 
paratively well, if only the lung is loosened far enough. The 
stripping is, however, often rendered difficult by the adhesions 
that have had time to develop in this land of old processes. We 
shall return to them later on in another connection. As for the 
poor cicatrization capacity of tertiary cavities, we are of the opinion 
that great importance should not be attached to it, because the 
extrapleural pneumothorax may be converted into permanent 
oleothorax if necessary. Thus, the type of cavity wall is of importance 
only on account of compromising adhesions appearing more often in 
connection with old thich-tvalled cases than in connection with fresh 
thin-ivalled cavities. 

The question whether the cavity is located near the surface of the 
lung or deeper in the lung tissue seems to be particularly important. 
The greatest disadvantage of pneumolysis is the appearance of 
lung perforations, the cause of which has not yet been fully re- 
vealed. In the first instance one might think that the perforations 
are due to ischemic necrotic formation on the surface of the lung 
when the cavity is cortical and dense adhesions are present. In 
one case of pneumolysis, in wliich stripping was difficult, a bron- 
chial fistula appeared at a later period. On opening the extra- 
pleural space we found, on the surface of the lung, areas indi- 
cating necrosis. Although we can produce no histologic proofs, 
we have arrived at the same opinion as Hoyt and Tate, that in 
cases with long duration the tissue overlying the cavity may 
derive some of its blood supply through the endothoracic fascia, 
so that separation of the parietal pleura may interfere with blood 
supply and allow rupture of cavities by necrosis. Thus, it seems 
advisable to refrain from pneumolysis in cases where the cavities are 
located mainly on the surface and moreover adhere strongly to the 
chest tvall. The same applies to oases with particularly large cav- 
ities, In the seven cases among our patient material, in which 
the cavity was of the size of a small apple, perforations appeared 
three times, whereas perforations in the whole material reach only 
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the figiu’e of 7,7 per cent. Talcing these circumstances into account 

in stating the indications we have been able during these years 
to bring about a considerable decrease in the appearance of per- 
forations. Wlnle there were 18.6 per cent, of such cases in 1939 
— 10, the corresponding figure in the following years averaged 4.5 
per cent. 

Theoretically it would seem possible to prevent entirely the ap- 
pearance of lung perforations by avoiding operation in cases wlieie 
the cavity is very superficial and at the same time adherent to 
the chest wall. At present investigation methods are still unsatis- 
factory and these facts cannot be determined with absolute 
certainty in border cases. It is of course possible to use Monaldi’s 
cavity suction method together with a thoracoplasty. If this is 
contraindicated pneumolysis must be considered, as an extreme 
measure, because the superficialitj’- of the cavity, especially if 
there are no dense adhesions, does not necessarily cause a per- 
foration. It may be mentioned that Gbavesen has since 1939 
used an apicoplasty combined with extrafascial pneumo-oleo- 
thorax in cases not suitable for pneumolysis because of the risk 
of a ca^dty perforation arising. 

As known, the treatment by thoracoplasty of cavities located 
especially in the anterior part of the lung presents certain diffi- 
culties (e. g. Denk, Guelbeikg, Kiviicanervo). On the other 
hand, there is nothing to prevent the application of pneumolysis 
in this respect. In pneumolysis the difficulties in establishing a 
collapse increase if the cavity is located lower down. Although a 
total stripping of the lung is performed, the extrapleural space 
created often contracts at the base and the treatment may be 
unsuccessful. IVhen thoracoplasty has been contraindicated we 
have applied pneumolysis with success in special cases, the cavity 
being located as low dowm as at the level of the eighth rib. An 
example of this is Case 2. If pneumolysis in two stages were em- 
ployed — the possibility thereof is described later on in this pa- 
per — the low location of the cavity would no longer be of im- 
portance. (Fig. 4. Fig. 6.) 

Case 2. K. K. $, 27 years of age. Pulmonary tuberculosis since 1941. 
General condition good. No temperature. Sedimentation rate 29 mm. 
per hour. Sputum positive. In the upper and central field of the left 
lung two about plum-si 2 ;ed cavities, the lower extends caudally to the 
level of the dorsal insertion of the eighth rib. In the upper and central 
field of the right lung a slight mottled shadow appears (Fig. 4). In Fig. 5 
both cavities are seen fully closed by operation. 
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Nylandkr and KivikanerVO: Extrapleural Pneumolysis. 
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The importance of adhesions has been dealt with when speak- 
ing .of the type of the cavity and its superficial location and 
should be emphasized once more in connection with the in- 
dications. The adhesions may cause lung perforations and even 
actually prevent the application of pneumolysis. As they may 
misleadingly resemble atelectiasis in an ordinary roentgenogram 
it is difficult to distinguish them beforehand, but in clear cases 
xvhere the 'patient is hnown to have had serious pleural affection, for 
instance in connection with pneumothorax, pneumolysis nmst be 
considered contraindicated. (Fig. 6. Fig. 7. Fig. 8.) 

Case 3. M. S. $. Age 22. Pulmonary tuberculosis since 1938. General 
condition good. No temperature. Sedimentation rate 16 mm. per 
hour. Sputum positive. In the upper lateral part of the left lung field 
a thin-walled cavity of the size of a small plum. Also at the right apex 
slight mottled appearance (Fig. 6). June 1st, 1939, pneumolysis 1. sin. 
In 194f a cavity of the size of a large ])lum appeared at the right apex 
(Fig. 7). April 5th, 1915, pneumolysis 1. dx. Fig. S taken September 1915. 

The possibilities of treating bilateral pulmonary tuberculosis have 
greatly increased since the introduction of extra 2 )leiu:al pneumo- 
lysis theraiiy. Earlier the possibilities for active treatment were 
fairly limited in these cases, if pneumothorax could not be apjdied. 
In pneumolysis the healthy lung tissue is preservable to greater 
extent than in any other surgical collapse therapy. It is possible 
to carry out jineumolysis on both sides (see Case 3), or only on 
one side and apply some other collajise therapy for the treatment 
of the collateral lung. As seen from Table III bilateral collapse 
treatment has been jjossible in 16.6 per cent, of the cases of tliis 
material. Acute or chronic respiratory insufficiency was not no- 
ticed in any of the -cases. It may be pointed out that bilateral 
collapse treatment in connection with thoracoplasty at the sa- 
natorium reached the figure of only 2.5 per cent during the same 
period. Our experience as regards the selectivity of pneumolysis 
convincingly shows that the application of this method in bilateral 
cases may be extended considerably. 

Tnklc III. 

Additional collapse treatment. 


1. On the contralateral aide: 

a) Intrapleural pneumothorax 13,9 

b) Extrapleural i> ' ' ’ ' j’g 

c) Thoracoplasty 0.0 

2. On the operated side; 

a) Exhairesis n. phrenic! 

b) Thoracoplasty C l 


22 — ^5^/787. Ada chir. Scaiidinav. Yol.XCIII. 
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Pneumolysis seems to cause but slight disturbance in the cir- 
culatory system. In a comparative study by one of the authors re- 
garding postoperative dangers in thoracoplasty and pneumolysis, 
in connection with the former more or less serious circulatory dis- 
turbances appeared in 9.2 per cent of the cases; after pneumolysis 
slight disturbances occurred only in 1.7 per cent. The explanation 
of this appears to be pneumolysis not causing the same land of 
pathologic conditions as thoracoplasty because the thorax re- 
mains practically intact. Postoperative shock is often very slight, 
as has been emphasized in the literature. Thus 'pneumolysis therapy 
may he used also when the function of the circulatory system is no 
longer quite normal. The application of pneumolysis on individuals 
of a more advanced age is thus possible. The oldest patient in our 
material was 50 years of age. It seems possible, however, to raise 
the age limit considerably in suitable cases. 

When considering the appropriateness of pneumolysis therapy 
attention must be paid also to bronchial diseases, specific as well 
as non specific. We have often noticed that siich cases, in which 
expectoration has become difficult and severe coughing appears, are 
more often followed by further complications. One might think that 
in particular stenosal bronchial diseases predispose the patient to 
such attacks of coughing. 

Pinally it may be added that the results have generally been 
more satisfactory in women than in men; this fact should perhaps 
also be given some consideration when stating the indications. 


Operative Teclinique. 

In the beginning we carried out the stripping of the lung in a 
rather bmited area. As the collapse was unsatisfactory and dif- 
ficult to maintain we soon found that more extensive stripping 
was called for. The results are more certain and postoperative 
treatment is easier if the loosening of the lung is extended in all 
directions as far down as possible. At one point only, i. e. when 
loosening the lung from the mediastinum, an exception should 
be made. Earlier we regularly separated the lung completely from 
the mediastinum as far as the hilus. Opinions differ with regard 
to the extent of the stripping at this point. Grae has especially 
stressed the fact that the lung may not be separated medially 
as far as the hilus because the cavitation area of the lung will 
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drop down to the floor of the space and will not contract as well 
as might be possible. Later we began to approach Graf’s opinion 
as regards this point and followed his procedure at first only in 
certain cases, t. e. when the cavity was located fairly low laterally. 
In the last years we have made it a rule to leave the lung unstri'p- 
ped some distance above the hilus. The part of the lung where the 
cavity is located now remains hanging above the hilus. The 
cavity may be compressed against the mediastinum and will not 
drop to the floor of the space where there is no fixed base for 
compression. In exceptional cases, when the cavity is located 
directly above the hilus the stripping must of course be carried 
out as far as the hilus medially in order to mobilize the cavitation 
area. The stripping at other points must in these cases be under- 
taken as completely as possible in order to eliminate the danger 
of the cavity dropping to the floor of the space. Earlier, when we 
did not attach enough imiiortance to this fact, three cases oc- 
curred in which the cavity that had moved too far down owing 
to the medial stripping of the lung, reached the floor of the pneu- 
molysis space, and in two of these cases closure was not possible 
even by additional collapse treatment. 

Extrapleural scar-like adhesions were present in various de- 
grees in this material in 24 cases. When dividing these adhesions 
great care is recommended as it is possible to damage the lung 
and to cause a rupture of the cavity if it is located near the ad- 
hesion. We have generally separated the surroundings of the ad- 
hesion first and only as a final measure the adherence itself either 
by preparing the way bluntly or by cutting; both ends must be 
ligated carefully. In one case a perforation of the cavity occurred 
when dividing the adhesions and in seven cases the pleura was 
damaged; in three of the latter an extensive intrapleural pneu- 
mothorax arose in consequence thereof in the lower part of the 
lung and subsequently severe asphyxia set in. We subsequently 
observe great eare in the division of the dense extrapleural adhesions 
and our opinion of the advisability of abandoning pneumolysis rather 
than attempting it with violence in the presence of such adhesions has 
become corroborated. 

The extrapleural space is susceptible to secondary infection. It 
is not known for certain from where these infections arise. Some 
authors are of the opinion that they originate in the stripping 
area (Mutschler), others again consider them exogenic (Graf). 
In the beginning we noted a fairly great number of these infec- 
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tions, but during the last years they have been rare. These infec- 
tions haAung been caused by pus bacteria speaks for their exogenic 
character in our opinion. Thus it is not surprising that various au- 
thors find perfect asepsis essential. We join Overholt and Tubbs 
in stating that obviously ‘''extreme care should be taken in maiur 
taining absolute asepsis as infection in the pneumothorax space 
is likely to prove disastrous”. While treating this series we have 
had no opportunity of using penicillin which in the future will 
no doubt improve the success of the treatment. 


Postoperative Treatment. 

• Pluid, hemorrhage or exudation are always present in the 
pneumolysis space in various degrees. If they are particularly 
abundant they must be considered complications because they 
have a disturbing effect on the heahng of the space and render 
postoperative treatment difficult. Hemorrhage generally appears 
on the first and second postoperative day. The exudation usually 
reaches its limit within a few days following the operation, then 
decreases slowly and ceases completely in many cases within four 
weeks on an average, at which time the space is dry. In the mean- 
time the surfaces in the wall have changed into capsula con- 
taining fibrous tissue which can scarcely be distinguished macro- 
scopically from an ordinary pleirral leaf. The appearance of the 
superficial cellular layers of this capsule has become changed in 
a certain respect. Also their function has changed in that they 
now tolerate the action of air. In ordinary cases the space re- 
mains dry and the collapse can be maintained by means of air 
refills similarly as in intrapleural pneumothorax. This may be 
considered the ideal development of the wall of the pneumolysis 
space. All cases do not, however, present this simple development. 
There are often complications which render postoperative treat- 
ment. difficult and may jeopardize the result. The most essential 
question in postoperative treatment is how to deal with these 
complications. In the ideal cases mentioned above treatment is 
simple. 

Tke compKcations may be divided. into two groups according' 
to their order of appearance. The first group includes large fost- 
o'perativeJiemoi'rhages, non-specijicinfections and ’particularly, strong 
formation of exudate, all of which appear fairly soon after the 
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operation as lias been mentioned already. The second group cord- 
prises specijic infections and pe^'f orations of the lung 'wbicli arise 
later, usually 6—9 weeks following tbe operation. Hemorrhages 
render postoperative treatment difficult because coagulations 
as a rule occur in connection with them. It may be difficult 
to remove these coagulations from the space, and if left there, 
they disturb the process of healing and the maintenance of the 
collapse. In these cases of hemorrhage the healing is disturbed 
especially if other complications occur simultaneously, particu- 
larly specific infections. Maintaining tbe collapse becomes difficult 
owing to hemorrhage because the blood clot in process of orga- 
nization on the floor of the pneumolysis space causes the space to 
become obliterated. By means of a careful operative technique it 
is possible to keep the appearance of these hemorrhages within 
reasonable limits. In some of the hemorrhage cases, especially 
when aspiration has been performed at the early postoperative 
stage, no blood clot appears, but occasionally such extensive 
coagulations are formed that they cannot be removed even with 
a catheter. 

If it were possible to find some means of eliminating the draw- 
backs due to blood clot a great improvement in this therapy 
would be attained. Attempts have been made to infuse oil into 
the space' during the operation but according to our opinion it 
is not possible to prevent coagulation thereby and it has also 
proved deleterious in other ways. Additional pneumolysis might 
be performed if the space seems likely to become obhterated 
owing to blood clot. As seen from Table III the collapse created 
by means ’ of pneumolysis has been' completed either by thora- 
coplasty or by phren. exhairesis in 12.2 per cent, of our cases on 
account of the obliteration of the space. An additional pneumo- 
lysis of this land appears to be a more rehable and, at least com- 
pared with thoracoplasty, a less dangerous measure. As it must 
be carried out at an early postoperative stage before the lung- 
has had time to become too adherent owing to the formation of 
the pneumolysis capsule, the procedure’ may be considered only in 
clear cases where coagulations are abundant and the danger of 
obhteration is evident. In border cases it is advisable to refrain 
from this measure and perform phren. exhairesis or later on a 
thoracoplasty, if required. The most suitable time for additional 
pneumolysis seems to be about a fortnight after the first opera- 
tion, at which date lung reactions have usually disappeared. The 
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blood clot ba? uot yot bad time to become fully organized and 
is still removable and specific infections bave not yet arisen in tlic 
space, wbere they — in case of blood clot — develop into severe 
extrapleural empyemas. So far we bave tried to complete tlie 
pneumolysis in this way in one case vbicb was successful. AVc 
bave not ob.served any reference in the literature as regards the 
possibility of emjdoying a 'i-stage jme.umoly.sis. As mentioned 
earlier, we b.ave unfortunately not bad the opportunity of ob- 
taining Anglo-American papers during tbc ])ast 2 — [) years. 

As regards tbe cases in which a sterile exudate persists week 
afrer week, pneumothorax must be converted into oleothorax at 
an early date. 

Specific ivjccIioiK<;. altboueb very numerous, cause extrapleural 
tuberculous empyemas only in 10 — lo per cent of these cases of 
infection. For their treatment we have employed gomenol-paraffin 
oil either alone or together with azochloramidc rinses. In very 
severe cases a removal of air from above the oleothorax is recom- 
mended with a view to relaxing the lung and diminishing the 
])urulcnt surfaces of the space. Usually the treatment of these 
empyemas is much easier than that of ijitraplcural empyemas. 
Only if extensive blood clot is present or the disease has been 
very exudative these empyemas also arc very stui)born. 

The mo.st dangerous complication is a hronchinl jistuh. for 
which no reliable remedy has so far been found. Therefore it 
must bo attempted in thc.se cases to state the indications with a 
view to limiting the occurrence of fistulas as much as possible. 

Finallv. speaking of the postoperative treatment, we wish to 
call attention to the time at vhich the use of oil should begin. It may 
take place too late, when the obliteration of the space is far ad- 
vanced. or too early, in which case superpressuro in the space 
may arise owing to exudation. AVe have noticed that obliteration 
of the space occurs only in certain cases. A space which has dried 
up and remains dry is healed and no obliterations will occur. 
If, on the other hand, fluoroscopy reveals even a small amount of 
fluid in the space, it is a sign of a slate of irritation, due to various 
causes, and indicates that obliteration is in progress. The use of oil 
must not be delayed in a case like tliis. The drying up and the 
healing of the space seems to take on an average four weeks, and 
we consider this period a kind of time limit for converting pneu- 
mothorax into oleothorax. 
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Summary. 

The authors present experience gained by the pneumolysis meth- 
od based on a connected series treated in the years 1939 — 1944. 
The material comprises a total of 118 pneumolyses on 115 pa- 
tients. In the greater number of the patients the disease was far 
advanced and a thoracoplasty could not be performed. About 50 
per cent had bilateral disease. 71.1 per cent of the patients sur- 
vived and 74.3 per cent of them have no bacilli and are able to 
work. 

The authors stress the importance of preoperative treatment 
on conservative lines. It is, however, less important in pneumo- 
lysis than in thoracoplasty, as th.e former may be applied also 
in comparatively fresh cases urgently requiring quick active col- 
lapse therapy. Fresh thin-walled secondary cavities are more 
suitable for treatment by pneumolysis than thick-w'’alled tertiary 
cavities. In connection with the latter extrapleural adhesions of 
inelastic fibrous tissue develop, which are separable ivith diffi- 
culty. There is great danger attached to the treatment by pneu- 
molysis of large cavities extending to the surface layers of the 
lung and extensively adhering to the thorax wall. Various lands 
of severe pleural affections cause such compromising adhesions 
as to render pneumolysis impossible. 

As a tissue-preserving procedure the pneumolysis method has 
extended our therapeutical possibilities in bilateral cases. 

Pneumolysis causes very little disturbance in the function of 
the circulatory system and may thus be employed in the treat- 
ment of older persons and also in other cases in which circulatory 
function is not quite normal. 

In the technique three things must be observed in particular: 
the stripping is to be extended as far as possible in all directions, 
with the exception of the loosening of tlie lung from the medias- 
tinum, which should be stopped some distance above the hilus. 
Operation hemorrhages should be checked with care. Extreme 
sterility is necessary during the whole procedure. 

Postoperative treatment is simple in normal cases. Complica- 
tions arise often but they are generally fairly easily treated, ex- 
cepting the perforations of the cavity. The frequency of these 
perforations may be greatly reduced by stating the indications 
correctly. — Extrapleural pneumothorax should, in most cases, 
be converted into oleothorax. 
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The very small primary mortality (no deaths during the ob- 
servation period of 3 months) is an encouragement to develop the 
procedure further. 

The authors liavc also studied the possibilities of carrying out 
pneumol 5 ^sis in two stages. The second operative stage may be 
either planned beforehand or a completion of the first operation 
in certain cases in order to eliminate the danger of the space be- 
coming obliterated. 


Ziisannncnfassnng:. 

Verff. berichten an Hand cincr in den Jahren 1939 — 41 behan- 
deltcn. fortlaufcndcn Scrie iiber ihre Erfahrnngen init der extra- 
plcuralen Pncumolj'se. Das j\Iatorial umfasst 118 Pncumolyse- 
falle an 115 Patienten. Die hlehrzahl dor Krankcn lift an oinem 
tubcrlvuloscn Prozess in cinem Stadium, wo cine Thorakoplastilc 
nicht infragekommen konntc. Etwa 50 % batten Vcraiulcruneen 
in beiden Lungen. Von den Krankcn sind 70.1 % am Leben, clat- 
unter 74.3 % bazillcnfrci und arbcit.'^fiihig. 

Verff. betonen die AVichtigkeit der konservativen Behandlung. 
Dicse ist bei der Pncumolyscbehandlung jcdoch nicht von ebenso 
grosser Bedcutung wic bei dor Tlmrakoplastik, und erstero Metho- 
de kann auch bei verhiiltnisinassig frischen Piillen Verwendung 
finden, die einer baldigcn aktivea Koliai^sbchandlung durchaus 
bediirfen. Prische, diinnwandige sog. Sekundiirkavernen eignen 
sich besser fiir die Pneumolyse als dickwandige Tertiarkavernen. 
Bei letzteren sind oft schon extraplcurale A''erwachsungsschwarten 
entstanden, die sclnver zu losen sind. Besonders gefjihrlich mit 
Pneumolyse zu behandcln sind grosse Kavernen, die sich bis an 
die oberfliichliche Schicht der Lunge erstrcckcn und mit der 
AVandung der Brusthohle broit vcrwachsen sind. Alle Arten von 
schweren Pleura affelctionen geben so feste A'^erwachsungen, dass 
sie die Pneumolyse unmoglich machen. 

Als eine das Lungengewebe schonende Methodc hat das Pneu- 
molyseverfahien unsere Aloglichkeiten, dopjielseitige Palle zu be- 
handeln, erweitert. 

Da die Pneumolysemethode die Kreislaufsorgane nur in sehr 
geringem Masse anstrengt, kann sie bei der Behandlung iilterer 
Leute infragekommen, sowie ferner wenn die Punktion der Kreis-’ 
laufsorgane sonstAvie nicht vollig normal ist. 
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■Was die TecLnik anbelangt, sind in erster Linie drei IFaktoren 
zu beacliten; Die Ablosung muss mogliclist radikal in alien Bicb- 
tungen stattfinden. Dock wird die Lunge in dein unmittelbar 
oberbalb Lungenbilus gelegenen Gebiet gewobnlicb nicbt vom 
Mediastinum abgeldst. Die Blutstillung muss eine sorgfaltige sein. 
Bei der Ausfubrung ist die sorgfaltigste Steribtat zu wabren. Die 
Nacbbebandlung ist in Normalfallen einfacb. Oft treten trotzdem 
KompUkationen auf. Diese sind, mit Ausnabme der Kavernen- 
perforationen, verbaltnismassig leicbt zu behandeln. Das Vorkom- 
men von KompUkationen lasst sicb jedocb mit Hilfe der Indika- 
tionsstellung wesentUcb einscbranken. Der extrapleurale Pneumo-' 
thorax muss spater oft in einen Oleothorax verwandelt werden. 

Die ausserst geringe Primarmortalitat der Pneumolysemetbode 
(bei den Verff. in 3 Monaten 0.0 %) scbeint zu fortgesetzter Ent- 
wicklung der Metbode zu mabnen, so dass die Indikationen der- 
selben genauer festgestellt und spatere KomplUcationen vermieden 
werden konnen. 

Die Verff. besprecben aucb die MogUcbkeit einer zweizeitigen 
Pneumolyse. Der zweite Eingriff konnte bierbei entweder im Vor- 
aus geplant sein, oder in ge^^issen Pallen eine vervollstandigende 
Operation darstellen, um der Gefabr einer Obliteration der Hoble' 
zu begegnen. 


R6sum6. 

Les auteurs exposent le\xrs exp6riences concernant la pneumo- 
lyse extra-pleurale, faites sur une serie de cas traites pendant les 
annees 1939 — 44. Leur materiel comprend 118 cas de pneumolyse 
cbez 115 malades. La majeure partie des malades etaient affectes 
de processus tuberculeux a un stade contre-indi quant la tbora-' 
coplastie. Cbez 50 % environ des malades, les deux poumons 
etaient atteints. Des 79.1 % qui ont survecu, 74.3 % sont bac-- 
teriologiquement steriles et aptes au travail. 

Les auteurs soulignent I’importance d’un traitement prepara- 
toire conservateur. II n’a cependant pas une aussi grande impor- 
tance dans le traitement par pneumolyse que dans la tboracoplas- 
tie et le precede pent etre applique dans des cas relativement re- 
cents cbez lesquels la coUapsotberapie s’impose de fa^on'urgente. 
Des cavernes fraicbes a parois minces se p)retent mieux a la pneu- 
molyse que les cavernes tertiaires a parois epaisses. II arrive -sou- 
vent que ces dernieres -ont donne lieu a la formation d’adberences 
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extra-picurales couenneuscs qui soni clifficilcs a detaclier. Mais ce 
sont Ics grandes cavernes s’etendant aiix couches superficielles 
dll poiimon et largement adhcrcntes a la paroi thoracique dout 
lo traitemcnt par pnciimolyse cst Ic plus dangereux, Lcs adhe- 
rcnces epaisses que laissent toutes les affections pleurales graves 
sont line contre-indication absolue a la pneumolyse. 

La pneumolyse cst iin procede mcnager du tissu pulinonaire qui 
nous a fourni unc nouvcllc possibilite de traitemcnt des affections 
bilaterales. Comme il ne surmene pas la circulation, on pent 
I’utiliser chez lcs vieillcs pcrsoimes et dans les cas de meiopragie 
circulatoire moderec. 

En ce qui concerne la technique, trois factcurs sont speciale- 
ment importants; detacher les adli6rences complotement dans 
toutes les directions. Cependant on evitc de liberer Ic poumon du 
mddiastin dans la section situee immediatement au-dessus du 
bile. L’hemostasc doit etre soignee. Et la sterilite doit etre par- 
faite. 

Dans les cas normaux, le traitemcnt postoperatoire cst simple. 
Cependant il sc produit souvent des complications. Sauf la per- 
foration dc cavernes, dies sont facilcs a traiter. hlais on evito 
nombre de complications par des indications bicn fond6es. Il faut 
souvent postcricurement transformer un pneumothorax cn oleo- 
thorax. 

La inortalite primaire tres roduitc (0.0 % pendant trois mois 
chez les auteurs) serable encourager un developiiemcnt dc la me- 
thode visant a preciser davantage ses indications de fayon a 
eviter des complications idterieures. 

Les auteurs discutent egaleinent la jiossibilite d’une pneumo- 
lyse en deux ctapes. La secondc etape serait soit une operation 
prevue d’emblee, soit surtout une opdration comiilementaire rc- 
servee aux cas oii il s'agit d ecarter le danger d’unc obturation de 
la cavite. 
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W.: Beitr. Klin. Tbk. usav. 1936: 88: 689. — Schmidt, W.; Beitr. Klin. 
Tbk, usw. 1938: 91: 121. — Torning: Nordisk Medicin 1940: 15: 723. 

— Tufeier, Th.: According to other authors. 
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Oil tlic Treatment of Periappendicular 
Abscesses, Particularly with Regard 
to their X-Ray Therapy. 

By 

T. GUNNAR NYSTROM. 


Definition, Introduction. 

A definition of ideas is given to begin -with. The author pur- 
posely has cbosen tbe older denomination periappendicular ab- 
scess to denote a disease condition, Asdiere a sharply defined, palp- 
able resistance border was stated over or close to tbe appendix 
region. In a few cases tbe tumour was not detected until at an 
examination per rectum or at palpation under narcosis. Tbe ab- 
domen for tbe rest was soft, no tenderness, and no signs of peri- 
toneal irritation. Tbe patient’s general state was satisfactory. 
Consequently cases of acute appendicitis with circumscript peri- 
tonitis without a cbnically clearly defined resistance border are 
not included in tbis paper. 

Tbe treatment of periappendicular abscesses bas run along 
three main bnes: a purely conservative, expecting, an operative, 
where tbe interference consisted in opening and draining tbe sup- 
purative focus and a radical operative one, whereat tbe pus was 
removed and tbe appendix extirpated. Different opinions were 
previously propounded, which one of these methods of treatment 
was best. Tbe development, however, seems to have taken such 
a trend, that conservative measures are nowadays chosen as a 
rule and operative interferences taken recourse to only in case 
tbe abdominal symptoms are growing worse or tbe general state 
points towards a stronger peritoneal irritation. Some surgeons 
anyway still recommend more radical primary measures. 
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In the years 1936 and 1937 a method of treatment was in- 
troduced in the County Hospital at Kuopio, which according to 
the literature and verbal inquiries seems to be but little known, 
Wherefor a brief report may be considered justified. In cases of 
periappendicular abscess, where the^conservative line was selected 
besides keeping the patient in bed and application of ice-bag, the 
abscess was radiated with X-rays once or twice, seldom more 
often. The dosis was 150—200 r (Distance 30 cm, ma 4 KV 140). 
Copper-aluminiumfilter was generally used. In case two or more 
treatments were given the interval between them varied between 
one or two days to one, at most two weeks, depending upon the 
local and general state of health.' This method of treatment has 
been applied upon adults as well as children, men as well as 
women. 


Material. 

320 cases of periappendicular abscess were treated in the 
County Hospital at Kuopio during a period of 15 years, from 
1930 to 1944. The distribution of the cases upon different years 
as well as sex is shown by Table 1, As appears by the table the 
cases are very evenly grouped with regard to sex. The frequency 
during the various years is also comparatively even. The low 
figure for the year 1941, probably is due to the outbreak of the 
war. The size of the abscess was stated in 236 cases (Table 2). 
As seen by the table the small abscesses are represented in 103 
cases or in 43.7 per cent, the medium sized in 91 cases or 38.5 
per cent and the big ones in 42 cases or in 17.7 per cent. Table 3 
shows the methods of treatment. These figures do not fully cor- 
respond with those found in Table 1, owing to the circumstance 
that the conservative line was used to begin with, but operations 
anyway later on became necessary. One and the same case maj’’ 
thus occur in different groups. 

One notices how the combined method, conservative treatment 
— radiation with X-rays, after a cautious commencement in 1936 
and 1937 gradually becomes predominant in the statistics. By 
reason of the good results attained, the method has fortified its 
position and is nowadays prevailing in most cases of jDeriappen- 
dicular abscess formation. 

Some words on the lethal cases in the course of the years. Three 
of the purely conservatively treated cases terminated in death, 
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Table 1. 

Distribution of eases. 
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Table 2. 

Size of abscess. 
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Table 8. 

Treatment. 
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one of tlieni in 1935 and two in 1936. A man aged 18 was ad- 
mitted to hospital in 1935, highly septic, and very feverish. He 
was treated with ice-bag but died after having been 22 days at 
hospital. In the first case in 1936 it was the question of a boy 
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aged 14 Avitli an abscess tbe size of a fist. He was treated for 25 
days with ice-bag, at times afebrile, the abscess slowly subsided. 
After having been at home in bed for some time he was again 
admitted in a considerably worse state. Appendicectomy was per- 
formed. He was subfebrile the whole time after the operation, 
with a pulse of 120/min. and died after having been 46 days in 
hospital. Septic endocarditis was considered to be the cause of 
death. In the second case it was the question of a woman aged 74, 
with cardiac insufficiency and bronchopneumonia and a small 
resistance in the region of the appendix. She was treated Avith ice- 
bag and died on the 8th day from cardiac insufficiency. In all 
these cases the result probably had been the same irrespective 
of the treatment. The conservative therapy cannot be considered 
the cause of the lethal termination. 

Seven out of the 41 cases primarily operated upon led to ex- 
itus. In four cases death Avas due to peritonitis, in one case to 
emboli, in one to coma diabeticum and in one case to thrombo- 
phlebitis AAuth pneumonia. No comments are needed in these 
cases. Three of the cases, treated conservatively and radiated 
Avith X-rays besides, terminated in exitus. They are going to be 
discussed in detail later on. Thus 13 cases out of the 320 termin- 
ated in exitus, equal to a mortality of 4 per cent, which must be 
considered Ioav. 


Discussion. 

By using X-ray treatment in inflammatory processes AA*e striAm 
to attain a limitation of the disease focus. Our intention is, to 
excite the surrounding tissue to an increased barrier formation. 
The speed at Avhich the blood corpuscles Avander toAvards the 
affected place is more rapid by reason of the vessel dilatation and 
neAvformation. Such is tlie case also Avhen a periappendicular ab- 
scess is radiated. The limitation, the formation of adherences to- 
wards a free abdominal cavity is rendered more secure thereby. 
It may be stated that the peritoneal symptoms at a periappendic- 
ular abscess surrounded by slight peritoneal irritation, subside 
one or tAvo days after X-ray treatment, until they disappear 
gradually altogether. A resorptive effect of the X-ray radiation 
on the abscess is also observed as a rule. The suppuratiAm focus 
rapidly vanishes in most cases, it melts aAvay like snoAv in the 
spring sun. The temperature generally remains elevated for some 
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days after tlie first treatment to fall then suddenly in conformity 
with the resorption of the abscess. It sometimes even happens 
that the fever increases somewhat in the beginning as a sign of 
the irritating effect of the X-ray treatment. The red-cell sedi- 
mentation reaction and' the leucocyte number follow the tem- 
perature curve. X-ray treatment also plays a role in cases, where 
signs of an ensuing intra-abdominal abscess are met with subse- 
quent to an operative interference. It is often possible to stop the 
process without a new operation. X-ray radiation besides is aa 
asset when we attempt to make a deeper periappendicular abscess 
“ripe” for incision, if one may use the expression. 

As a general rule may be said, that a cautious X-ray treat- 
ment in periappendicidar abscesses contributes to a more rapid 
resorption of the abscess thus sparing the patients from hospital 
stay of often long duration, thereby lessening their expenses as 
well as those of the hospital. 

The question naturally arises as to which are the disadvantages, 
the dangers of X-ray treatment of periappendicular abscesses. In 
women the radiation — inspite of the cautious dosage — may of 
course exercise an unfavourable influence on the ovarian func- 
tion. Menstruation disturbances, neither by way of hemorrhages 
nor amenorrhea, however, have not been met with. Anyway, a 
certain caution is naturally justified when it is the question of 
women. Xeither eczema nor any other sldn affections have been 
observed. According to the author the greatest danger of this 
method lies therein that a necessary operation may be omitted 
or taken recourse to too late because of the X-ray treatment 
used. The increase in temperature, which sometimes accompanies 
the X-ray radiation, may induce the belief, that it rises in con- 
sequence of the treatment, whereas the inflammatory process is 
de facto spreading. Such a case occurs among my 113 cases of 
periappendicular abscess, treated with X-rays. I would empha- 
size in this connection, that the patients must be kept under 
very careful observation, perhaps under a more careful still than 
otherwise, in case X-ray radiation is made use of at periap- 
pendicular abscess formation. 

Tinally some remarks on the ad mortem cases, that had been 
treated with X-rays. 

In the first case it was the question of a woman aged 21, who during 
five to six days had suffered from abdominal pains especially in the 
lower part of the abdomen, as well as from fever and diarrhoea. Strong 
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vomitings. Menses Inad been regular, now two Aveeks too early in con- 
nection Avitli the pains. Status praesens on admittance; The patient was 
someAvhat exhausted, pale, the temperature 38.1 — 38. G° C, the pulse 
even, regular 120/min. Red-cell sedimentation reaction 95/115 mm. 
The lower part of the abdomen somewhat tender. Just a little tense, a 
resistance palpable to the right. The upper part of the abdomen: no 
remarks. Conservative treatment with ice-bag was applied in this 
case. The state grew Avorsc on the fourth day wherefore the abscess 
was radiated Avith 200 r. An internal examination Avas made the same 
day, Avhereupon seA’-ere abdominal ])ains immediately set in. The pulse 
grcAV Aveak and she died in the evening Avith symptoms of peritonitis. 
A perforated periappendicular abscess Avith peritonitis AA’as considered 
to be the cause of death. No autopsj'. In this case the sole X-ray radia- 
tion, gRen the day aa’Iicii the patient died, hardly can haA’'c played any 
role, AA’hereas it maj’’ be subject to dispute AA'hcther an operath’e inter- 
ference at an earlier stage might possibly haA’e saA’^ed her life. 

In the second case it Avas the question of a man aged 51 AA'ith severe 
cardiac insufficienc)’, admitted to hospital AAuth a periappendicular ab- 
scess the size of a fist. CouserA'ath'c treatment Avas taken recourse to 
and he AA'as radiated besides three times AA'ith X-rays at 200 r AA’ith an 
interA'al of nine days bctAA’ccn the radiations. The ])atient died on the 
45th day from cardiac insufficiency. Resorption of the abscess then 
had taken place long ago. 

In the third case it AA'as the question of a Avoman aged 23, admitted 
to hospital subsequent to a case history of ty])ical appendicitis of tAA’o 
da 3 '^s duration, AA’ith 40° C feA'cr and a tender and sharply defined re- 
sistance the size of a usual hen’s egg above the ajApcndi.x region. For the 
rest nothing particular to be said about the abdomen and the general 
state of health.. She AA'as treated AA’ith ice-bag and radiated Avith X-ra_vs 
at 200 r in the direction towards the abscess. Fits of ague after tAvo 
days, the temperature Avas 40.:$° C. Four days later on .she became ic- 
teric, the liver seemed enlarged on palpation, tender. SeA’cre abdominal 
pains. When she had been tAvo AA'eeks in hospital she aa’us radiated ancAV 
AA'ith X-rays at 200 r, and entcrostoim' ad modum Witzel AA'as per- 
formed OAA'ing to intestinal paresis. Incision of the abscess. Exitus 
lethalis the next day. The cause of death AA'as: Abscessus periappendicu- 
laris. Peritonitis. Pjdephlcbitis cum akscessu hepatis. In this case it is 
possible that the X-raj' treatment obscured the disease picture, that 
the radiation but increased the A'irulencc of the bacteria and opened 
the venous tracks toAvards A'cna portae. An operatiA'e interference 
immediately on admittance might cA'cntually haA'e saA'ed the jiatient’s 
life. But it may not by any means be taken for granted. The fits of 
ague and the high fever alroadj' on admittance to ho.spital indicate 
that the p5'lephlcbitic process AA'as alreadj' ensuing at that time. It 
is a well knoAA'n fact that the jirognosis is exeeedingly unfaA'ourable in 
conditions of this kind. 


23 — 454757. Acta chir. Scandhuiv. Vol.XClII. 
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T. QUKXAR JIYSTROM. 


Summary. 

On tlie basis of 320 cases of periappendicular abscess-formation 
treated during the years 1930 — 1944 in the County Hospital at 
Kuopio the author in cases Avith a sharply defined abscess Avith- 
out any other abdominal symptoms or Avith regard to the general 
state, recommends a combined method of treatment, viz.: con- 
servative measures together Avith X-ray radiation of the abscess. 
This method has yielded good results in 113 cases. 

The ad\mntages of this method of treatment as compared Avitt 
the purely conservatwe one are, that a more rapid resorption of the 
abscess, a more reliable barrier formation tOAA’-ards a free abdominal 
caAdty, in more faAmurable cases shorter hospital stay and con- 
sequently less expenses for patients as Avell as hospital, are attained. 
The author anyway emphasizes, that tins land of treatment re- 
quires a careful obserAmtion of the patient. -This method of treat- 
ment has been apphed upon adults as Avell as children, men as 
Avell as Avomen. Disturbances in the ovarian function, eczema 
formation or other complications have not been observed. 


Zusammcnfassung. 

Auf Basis von 320 Dalle Amn periappendicularer Abscessbildung 
die Avahrend der Jahre 1930 — 44 im Distriktskrankenhaus zu Kuo- 
pio behandelt sind, empfiehlt der Verfasser bei Avohlbegrenztem 
Abscess ohne Symptome im iibrigen A'om Bauch oder Allgemein- 
zustand eine kombinierte Behandlungsmethode; konservatives 
Vorgehen und Rontgenbestrahlung des Abscesses. Diese Methode 
ist mit gutem Erfolg bei 113 Dalle angeAV'andt. 

Die Vorteile dieser Behandlung vor der reinen konservativen 
sind, dass Arir eine schnellere Resorption des Abscesses und eine 
sichere Barriarbildung gegen freie Bauchhohle erhalten. In giinsti- 
gen Dallen finden Avir einen kiirzeren Aufenthalt im Hospital und 
dadurch verminderte AufAvande fiir sowohl Patient als Kranken- 
haus. Der Verfasser betont doch, dass diese Behandlung ein sorg- 
faltiges "OberAvachen des Kranken erfordert. Die Behandlung ist 
bei soAvohl Erwachsenen als Kindern, Mannern und Weibern an- 
geAvandt. Storungen in der Ovarialfunktion, Eczembildung oder 
andere Komplikationen sind nicht beobachtet. 
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Il6siim<5. 

Sur la base de 320 cas de formation dbabsces periappendiculairc 
traites durant les annees 1930 — 44 a I’liopital departemcntal de 
Kuopio I’auteur recommande unc methode de traitement coni- 
binee, lorsqu’il s’agit d’un absces bien limite sans autres symp- 
tomes abdominaux ou autre alteration de la sante: precede con- 
servateur accompagne du traitement par les rayons X. Cette 
methode a donne des resultats satisfaisants dans 113 cas. 

Les avantages de ce traitement sur le traitement purement 
conservateur sont les suivants; r6sorption plus rapide de I’absces, 
formation de barriere plus sure centre une cavite abdominale 
libre, dans des cas favorables sejour hospitaller plus court et, par 
consequent, frais reduits tant pour les malades que pour les 
hopitaux. L’auteur souhgne n^anmoins que cette forme de thd- 
rapeutique impose une surveillance rigoureuse du malade. Le 
traitement a 6te apphque aux adultes aussi bien qu’aux enfants, 
tant aux hommes qu’aux femmes. Des troubles de la fonction 
ovarienne, eczemas ou d’ autres complications n’ont pas ete ob- 
serves. 



Aus einem Kriegslazarett. 
(Chefarzt San. Maj.: Aarne Pelkonbn.) 


liber die Prostatainyomep 

Von 

AARNE PELKONEN. 


Die benignen Prostatatumoren Fibrom, Fibromyom und Leio- 
myom sind. sebr selten. Rubritius erwabnt in seiner Veroffent- 
licbung 4, Deuticke wiederum 6 friibere Fade, und sein eigener 
Fall ist der siebte. Keen hat in der Weltliteratur unter Eiube- 
ziehung seines eigenen Fades 21 Leiomyome angetroffen, von wel- 
chen jedoch zwei deutliche sarkomatose Degeneration batten, so 
dass sie nicht inehr gutartig waren. Grossere personliche Serien 
von Fallen hat niemand aufzmveisen. Da ich in der nordischen 
Literatur keine Angaben iiber die in Frage stehenden Fade gefun- 
den babe, diirfte es angebracht sein, einen solchen zu beschreiben, 
den ich wahrend des Krieges zu behandeln hatte. 

Der Patient E. N., ein 69-]ahriger Kaufmann, wurde mir von einem 
Kollegen zur Behaudlung geschickt, weil der Patient scJnvere Dejdha- 
iionsheschiverden hatte. Der Darm hatte sich nur alle drei Tage ent- 
leert, und die Stuhlgangbeschwerden waren immer starker geworden. 
Der Patient hatte in den letzten 3 Wocheii 10 kg abgenommen. Beim 
Urinieren hatte der Patient keine Beschwerden gehabt. St. pr.: Patient 
mager, Subcutis stark reduziert, Herztone klanglos, bei Rbntgendurch- 
leuchtung HerZ nicht erweitert, Schlage ziemlich schlaff, Aorta rauh 
und rigid. In den Lungen bei der Auskultation keine Veranderungen 
festzustellen, bei Rontgenuntersuchung in den Hilusgegenden kleine 
Kalkflecken. Lungen und Pleura sonst o. B. Keinerlei Zeichen von 
Metastasen. Im Bauch keine Resistenz zu fiihlen, das Perineum ist 
nicht vorgewolbt. 

Per rectum; Schleimhaut glatt, nicht infiltriert, an der Prostata ein 
grosser, verhaltnismassig glatter, unempfindlicher Tumor von der Grosse 
zweier Mannerfauste, der das Rektum ausfiillt und verstopft. Der Ka- 
theter lasst sich miihelos einfiihren, kein Rezidualharn. Harn: Alb. — , 

* In der Versammlung der Finnisclien Ghirurgenvereinigung am 3. 3. 45 ge- 
haltener Vortrag. 
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Xyl._ Sed: Leukoii.— , Erytroz.— Bakt.—, Kult.— . Das Cystoskop 
kann ohiie Scliwierigkeiten eingefiihrt werden, Sclileimliaut normal, 
Boden der Blase gewaltig vorgewdibt, Ureterdffnungen niclit zu sehen. 
Reststickstoff 31 mg %. Wasserbelastungsprobe gut (V 1 1,270, V II 490, 
Konz:. 20, Elfving’scher Index 32). Hgb. 80/93 Salili, Erytroz. 4. so 
Milk, Leukoz:. 9,000, Senkungswert 3/7 mm. Der Patient wurde auf 
die Operation vorbereitet, indem ihm fiinf Tage vor der Operation 
taglich 3 Amp. (1/4 mg) Stropbantin, 10 ccm 30 % Glykose und 1 
Amp. Ascorbin intra vends verabreicbt wurde. Am 9. 6. 44 Prostatecto- 
mia suprapubica (Novoc. evipannatr.) Die Blase wird gedffnet und 
dabei festgestellt, dass ein grosser Tumor auf ibre Wand druckt. Nacb 
Judd wird eine Prostatectomie ausgefiibrt. Die Prostata lost sicb ver- 
haltnismassig leicbt, sie ist etwas vergrdssert, aber uninittelbar an 
ibren Seiten bat sicb ein ^weiteiliger, grosser, gut abgegrenzter Tumor 
gebildet, wovon der eine, ungefabr faustgrosse, Teil gau2 entfernt wird 
und die andere Halfte in kleinen Stiicken. Die Wande des Hoblraums 
sind glatt, keine nennenswerte Blutung. Ein fortlaufender Scblaucb 
wird durch die Urethra und die Harnblase gefuhrt, an der Blase zlwei 
Offnungen. Nacb der Operation 1 Flasche Blut und 1 Flascbe Kocb- 
sakldsung. Der Patient iiberstebt die Operation verbaltnismassig gut, 
erbalt zur Verbutung von Blutungen Manetol und Coagulen sowie 
Calciumcblorid. Am Abend des gleichen Tages ist das Allgemeinbefin- 
den des Patienten relativ gut, der Puls etwas weich, Spiilungsfliissigkeit 
ziemlicb blutig. In den ersten Morgenstunden am 10. 6. 44. Allgemein- 
befinden verschlecbtert. Puls weicb und Hein, ziemlicb starke Blutun- 
gen. Der Patient erbielt 2 Flaschen Blut und Kocbsalzlosung, wonach 
sicb das Befinden bedeutend besserte. Am Abend stieg die Temperatur 
auf 39°, der Patient erbielt eine M -f- B Kur. Nacb Zwei Tagen war er 
fieberfrei und der Harn klar, Befinden gut. Am 12. 6. 44 Hgb 80/93 
Sahli, Erytrozyten 4. so Mill. Am zehnten Tag nacb der Operation wird 
ein Dauerkatbeter eingesetzt, das Befinden des Patienten bessert sicb 
standig, zwei pyelonephritiscbe Anfalle, die sicb mit Neosalvarsan- und 
Cylorion-Injektionen bebeben lassen. Der Senkungswert war am 7. 7. 44 
55/91 mm. Der Patient erbolt sicb ausserordentlicb gut. Bei der Ent- 
lassung aus dem Krankenbaus am 29. 7. 44 war der Senkungswert 8/22 
mm, Reststickstoff 40 mg %, Allgemeinbefinden gut, Wunde gescblos- 
sen, per Rectum eine leicbte gleicbmassige Narbenbildung an der Stelle 
der Prostata, weder Defakations- nocb Harnbescbwerden. St. Harn: 
Im Sediment reicblicb Gram-Bazillen, einige Gram -f- Kokken und in 
Massen Leukozyten. Dr. Kurtzb bat freundlicberweise die Nacbunter- 
suchung des Patienten im Februar 1945 vorgenommen, Avobei er fol- 
gendes feststellte; Allgemeinbefinden gut, per rectum Stelle der Pros- 
tata unempfilidlicb, Rektum frei, 50 ccm Rezidualharn, Harn etwas 
triibe. Alb. — , aber im Sediment Leukozyten und Gram-Stabcben. 

Praparat: Von der Gescbwulst entfernte icb zuerst den unge- 
fabr faustgrossen linken Lobus 9.7 x 6.8 x 3.9 cm (a. Abb. 1) 
und dann den recliten Lobus in Ideineren Stiicken, Gesanitgewicbt 
350 g. 
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Die Gcscluvulst -war scliarf abgegrenzt, Hess sick leiclit ab- 
trennen, und die Flaclie zu dcin andcren Lobus war glatt and 
breit. In Abb. 1 selien wir die Aussenfliiciie des Lobus, welclier 
auf der VerbindungsflacHc liegt, und in Abb. 2 selien wir wiedenim 
einen Quersclinitfc de.s Tuinons, wo rleiifclich die VerbindungsfJache 
zu selien ist (c). Die Ge.sclnvulst Avar licllgelb, zicmlicli glatfc, ilirc 
Sclinittflaclic glcicliiniissig licllgelb, vgl. Abb. 2. 

Zwei von den kleineren Stricken, die iininittelbar an die Sclileim- 
liaut ansclilosscn, und die seitlicli und von liintcn diircli den Tu- 
mor begrenzt AViirden, salien heller aus, und die Sclinittflache ent- 
spracli dem Bild der Prostataliypcrtrophicn (vgl. b, Abb. 2). 


Iliki’oslcopisclic Dntcrsiicliuiij?. 

Die niikro.skopisclicn Priiparate Avurden liergcstellt unci gefiirbt 
im PatlioIogiscli'Anatomisclien Institut der Dniversitiit Helsinki, 
und icli nibclite an dicsor Stelle dem Vor.stand dieses Instituts, 
Herrn Prof. Ak >’0 Saxkx, bestens danken. Die Liclitbildcr liat 
Herr Prof. A. B. Iveossxer aufgenommen. clem icli cbcnfalls fiir 
seine Bemuliungen dankc. Aussor der Hiiinatoxylin-Eosin-Fiirbung 
AA'urde A'on alien Priiparaten aucli die Elastinfarbung ausgcfiilirt. 

Bei der mikroskopisclien Untcrsucliiing, die icli von dcin ganzen 
Gebict des Tumors durcligefUlirt liabc, aucli A’on den allerklcinsten 
Stuckon, konnte icli feststellcn, class in ZAvei Stiicken, in der Abb. 1 
mit b bezeiclinct, ProstatadriisengcAvebe anziitreffen Avar. Dicse 
Stiicke Avaren im Verhiiltnis zu dem iibrigen Tumor selir klein. 

Das mikroskopisclie Bild aller anderen ausser den mit b be- 
zeichneten zu untersucliendcn Stiicke Avird A'om M^isl'chjcu'che be- 
herrsclit (A'gl. Abb. 3 und 4). 

Die glatten Muskelfascrn kamen soavoIiI in Liings- als aucli 
Querschnitten Amr, irgenclAA'clclie besonders abgegrenztc Knollen 
sind nicht festzustellcn, sondern iibcrall ist die gleiclie ebenmassige 
GescliAvulst anzutreffen. Die Muskelfascrn selien stellemveise ganz 
normal aus, stellenAveise AA'iederum ist ilir Zellplasma spiirHclier, 
und das GeAvebe ersclieint kernreiclier als normal. Die Zellstruktur 
ist jedocli A’-erliciltnismassig regelinassig, iilitosen sind nicht AA'alir- 
zunehmen. Ausser dem MuskelgCAvebe ist reichlicli Bindegeivebc 
lierrscliend, zu einem betraclitlichen Teil hyalinisiert, im allge- 
meineu A\ard es jedocli in xelath’’ beschriinktem Umfang'e angetrof- 
fen. In der Geschivulst sind zalilreiche, diiniiAA'andige, dilatierte, 
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beziiglich cles Lumens unregelmassige Blutgejdsse, aber heinerlei 
Zeichen von Driisengetvebe. Elastische Fasern kommen vor, aber 
in sehr viel geringerem Masse als in den Stucken, welche Driisen- 
gewebe enthalten, und an vielen Stellen sind sie iiberlianpt niclit 
anzutreffen. 

Die mikroskopisclie Struktur der zwei ideineren mit b bezeicli- 
neten Stiicke ist aus Abb. 5 ersichtlich. Das Bild Avird besonders 
von verschieden grossen Driisenschlaucken beherrsclxt, die ent- 
weder ganz leer sind, oder feinkornigen Inhalt, eine nekrotische 
Masse, und hier und da ein einzelnes Konkrement haben. Das 
Epithel der Schlauclie ist verschieden: stellenweise ist es hoch, 
klar, die Kerne basal angeordnet,- stellenweise wiederum Aviirfel- 
oder zylinderformig, an manchen Stellen mehrschichtig, in man- 
chen Schlauchen ist das Epithel ganz flaeh und einreihig, und stel- 
lenweise fehlt es ganz. An den letztgenannten Stellen sind die 
Driisenschlauche stark dilatiert. An zwei Stellen ist in der Uin- 
gebung der Schlauche RundzeUenmfiliratioji walu'zunehmen, sonst 
sind keinerlei entzundliche Veriinderungen festzustiillen. Muslcel- 
geivebe und Bindegeivebe kommt Avie bei gewohnlicher Prostatahy- 
pertrophie vor. Blutgefasse sind verhaltnismassig reichlich anzu- 
treffen. Elastische Fasern sind reichlich rings um die Schlauche 
und in deren Interstitium vorhanden. Es bietet sich das typische 
Bild einer Prostatahypertrophie. 

Pathologisch-anatomische Diagnose; Leiomyoma prostatae. 
Hypertrophia prostatae. 

Epikrisis: Bei einem 69-jahrigen Mann ist eine grosse, das Rektum 
stark verengernde ProstatageschAvulst festzustellen, Avelche glatt 
ist, SchAvierigkeiten bei der Defalcation aber keine Harnbeschwer- 
den bereitet. Der Patient hat nach eigener Angabe in den letzten 
3 Wochen ungefahr 10 kg abgenommen, Aveshalb ich Verdacht auf 
Prostatasarkom hatte. Bei der Operation bereitete die Entfernung 
der grossen Tumoren die meisten ScliAvierigkeiten. Nur ein einzi- 
ger Lobus konnte in toto entfernt Averden, die anderen Teile ka- 
men in kleineren Stucken, obAvohl sie sich ziemlich leicht losten. 
Nach der Exstirpation Avar schAvere Blutung zu erAvarten, da der 
Hohlraum sich sehr gross, Avenn auch glattwandig gestaltete. Wie- 
derholte Bluttransfusionen Avirkten ganz entscheidend auf die 
Genesung und das AVohlbefinden des • Patienten. Auch die pro- 
phylaktisch verabreichte Strophantinbehandlung kann nicht ganz 
ohne Wirkung gewesen sein, denn der Patient iiberstand beziiglich 
des Herzens die Operation ausgezeichnet. Der Patient erholte sich 
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gut, irgendwelche Zeiclien von Eezidiv sind niclit festzustellen. 
Der Eeststickstoff ist normal u'nd ebenso der Senkungswert. Zu 
bemerken ist, dass der Patient weder vorber noch nachlier Ham- 
bescli%yerden geliabt bat. Harn friiber steril, jetzt nocb etwas triibe 
und entbalt Gram-Stabcben und Leukozyten. 

In meinem Pall stellte ich 'ein reines, gesondertes Leioinyom 
fest, in welcbem verbaltnismassig reicblicb Bindegewebe und 
Blutgefasse waren, sparlicb elastiscbe Pasern, Drusengewebe abei 
uberbaupt nicht und ebensowenig Eeste davon. In zwei kleinen 
Stucken war gevobnliches bypertrophiscbes Prostatagewebe vor- 
handen. Hinsicbtlicb seiner Lage und. seiner Porm entspricht 
der von niir dargestellte Pall einem Leiomyom, das aus den Seiten 
der Prostata und dem dabinter befindlicben Muskelgewebe lier- 
vorgegangen ist, aber so gross ist, dass es den Boden der Harn- 
blase nacb oben bebt. 

In der Prostata unterscbeiden wir drei Teile, die in verschie- 
denem Masse an der Bildung der gewobnlicben. Prostatabypei- 
tropbie teilnebmen: Das Drusengewebe in 50 %, das Binde- und 
Muskelgewebe jeweils in 25 %. Jeder von diesen Paktoren kann 
entscbeidend die Macbtstellung einnebmen. Koenitzer und Zan- 
GER baben besonders die Entwicklung und das Vorkommen der 
luyomatoseii und adenomyomatosen Prostatabypertrophie unter- 
sucbt und stellen fest; )>Es finden sicb aber aucb — und nicbt allzu 
seiten — (nacb Alb arr an -Halle bei 3 % der beobacbteten Palle) 
Palle, bei denen fur die mikroskopiscbe Betracbtung Bindegewebe 
und giatte Muskulatur in Avecbseindem gegenseitigem Verbaltnis 
neben dem Drusengewebe deutlicher in Erscbeinung treten oder 
aucb als hauptsacblicbster oder alleiniger Gewebsbestandteil das 
Bild beberrscben.« Hinjian bat festgestellt, dass die gutartigen 
mesodermalen (mesotbelialen) Tumoren, die Leiomyome, Pibrome 
uswL, 5 % der Palle ausmachen. Kornitzer und Zanger batten 
im Verlauf relativ kurzer Zeit 6 Palle mitzuteilen, und binsicbtbcb 
deren Atiologie legen sie auf Grand ihrer Untersucbungen folgen- 
de Schlussfolgerungen dar; 

»Ini Zustande praseniler Atropbie der Prostatadruse kann es 
unter bormonaler Beeinflussung von seiten des nocb gut funk- 
tionierenden Hodens zu einer Art Ersatzbildung kommen, die sicb 
als drusige Prostatabypertrophie darstellt. ,Diese Bildung ist durcb 
ibre relative Autonomie befahigt, bei Aufboren des innersekreto- 
riscben Eeizes eine Probferation aucb anderer sie zusammenset- 
zender Gewebsbestandteile in Erscbeinung treten zu lassen, so 




Abb. 1. Abbildung des Tumors, M'orin der linko Lobus niit a bezeiclinct ist. 
In den mit h bezeichnetcn Stiiokcn isfc nur leicht hyportrophiortcs Prostatiigewcbc. 
Dazwisclicn ist der rcclitc Lobus in mebreren Stueken. 


PelkoneN' liber die Prostatamyome. 




Abb. 2. Querschnitt des pibssercu linkcn Lobus unci der grdsscren Stucke des 

rechten Lobus. Die Verbindung.«bcilc des linken Lobus gut sichtbar, c. 
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dass in einem spiiteren Stadium sowolil die Driisensubstanz ade- 
nomartige Bildungen wie aucli glatte Muskulatur — ebenso das 
BindegeAvebe — diffuse oder umscbriebene Proliferationszonen 
aufweisen k6nnen.« Alle ibre Palle Avaren aucli alte Manner, die 
scliwere Harnbeschwerden niit Urinretentionen und langwieriger 
Katheterbeliandlung batten. Bei der Untersucbung ergab sicli, 
dass alle ausser den starken BlasenbescliAverden eine barte, kaum 
vergrosserte Prostata batten, von welcber nicbt obne Aveiteres von 
vornberein myomatoser Wucbs Amrmutet Avcrden konnte, eber 
wirkten die Palle Avie Karzinom. Die Prostata AA^ar bei der Opera- 
tion aucb sclwer zu entfernen, in den ineisten Pallen nur scbarf. 
Die EntA^dcklungsstelle Avar der Baum zAviscben der Uretbra, dem 
Ductus ejqculatorius und deni Blasenboden. Iin niikroskopiscben 
Bild Avar in alien DriisengeAvebe festzustellen, aber besonders das 
Muskel- und BindegeAvebe batte zugenomnien. Das MuskelgcAvebe 
trat in scbmaleren und-. breiteren Streifen, bisAveilen als eine gros- 
sere, zusaniinenbangende Masse, aber seltener trat es als uinscbrie- 
bener Knoten auf. Oppendorfeb seinerseits sagt: »Entsteben die 
Adenomyome der Prostata primar als kleine MuskelAvucberungen, 
dann Avird die Analogic der Prostataknoten zu den Myomen des 
Uterus, die ebenfalls grosstenteils erst im alternden Organ auf- 
treten, noch grosser. « 

Kobnitzers und Zangers Erkliirung passt gut fiir die meisteii 
Prostatainyomfalle, denn den grossten Teil niacben bejabrte 
Manner aus, Avobei das durcbscbnittlicbe Alter ungefabr 60 Jabre 
betragt. Sie kann jedocb nicbt erklaren, Avaruni sicb bei einem 4- 
jabrigen Kinde oder einem 36-jabrigen Manne ein Prostatamyom 
entAAUckelt. Haben Keens entAvicklungsgescbicbtbcbe Eaktoren 
Bedeutung in der Atiologie dieser GescliAvulste? Die Entivicklung 
und Tatigkeit des Ductus Miilleri scbeint bei der Entstebung der 
Uterusmyome Bedeutung zu baben. Es Avirkt glaubbaft, dass der 
gleicbe endokrine Eaktor, der die Entstebung der Uterusmyome 
beAidrkt, aucb das aug dem rudimentaren Muskel der binteren 
Uretbra ausgebende Wacbstum verursacben konnte. Diese Annab- 
me Aviirde gestutzt durcb den Fall von Tovaru und Vasilescu, 
Avo ein 4-jabriger Knabe ein Leiomyom im binteren Teil der 
Prostata batte, das mi.t sarkomatoser -Degeneration -verbunden Avar, 
und die Gescbvmlst den Boden der Blase und den inneren Mund 
der Urethra infiltrierte. Eeinhardt fiibrt einen Pall an, Avelcber 
ein kindkopfgrosses Myom bei einem 19-jahrigen Manne scbildert, 
das als kongenital angesprocben A\drd. 
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Audi die Ausgangsstolle des Myoms ist nidit bei alien gleicli 
In solclien Fallen, wo der glandulare Teil der Prostata beteili«t 
ist, stainmt es offensiditlich aus der von Koreitzer und Zaxger 
angegebenen Stelle. Hierfiir spricbt der Fall von Rubritius, ivo 
auch der Driisenteil beteiligt Avar. Seinen Fall lialten alle ausser 
Koreitzer fiir ein Prostatamyom. Der Ijetztere bait ibn fur ein 
Blasenmyoni. Deuticke bestinimt den Ausgangspunkt folgender- 
massen: »dass diese Tiimoren in Aveitgebcndcr Unabbangigkeit von 
der prostatisdien Harnrdbre, etAva in der Gegend der binteren 
Kapsel, ibren Ausgang nebniem. AVas Deuticke mit der binteren 
Kapsel ineint, ist nicbt ganz klar, da abcr in der Kapsel kein 
MuskelgeAvebe ist, AA’irkt cs glaubbaft, dass das Myom in ineinem 
Falle, Avelcber A’ollstandig dem Fall A’^on Deuticke gleiclit, A'om 
Prostataniuskel, und ZAvar a’ou dessen binterem Teil und den 
Sciten ausgegangen ist. 

Beacbtung verdient Oppeedores Erwabnung, »dass fiir die 
Entstebung der Uterusmyoine Auelfach aucb die perivaskuliire 
Entstebung A'crtreten Avorden Lst, die nacb dem baufigenFundAm 
zentralcn Gcnissen in den jugcndlicben Myomen der Prostata 
aucb bier die Avabrscbeinlicbste ist'>. 

Die eigcntlicben und reinen Lciomyome sind selten. AIacCallum 
stellte bei 14,000 Obduktionen 8 fcst. Keen bat in der Weltlitera- 
tur Prostatalciomyomo in 21 Fallen gefunden, AA'obei sein eigener 
Fall mitgerecbnet ist. Die Grosse des Tumors ist sebr A^erscbieden; 
Den grossten bat Keupert 3,600 g, Bukbee 340 g, A^'iceolo 250 
g und Dajiski 180 g, um nur cinige zu erwabnen. Das GeAA'icbt 
meines eigonen Tumors betrug, AA'ie icb scbon oben erAvabnt babe, 
350 g, so dass er also die ZAA'cite Stelle einnimmt. In der patbolo- 
giscb-anatomiscben Struktur dieser GescbAAnilste gibt es betriicbt- 
licbe Unterscliiede. Mancbe baben mebr DriisengeAvebe, eine an- 
dere ist ein deutlicber fibromyomer T}’p, bei einer anderen AA'ieder- 
um feblt das DriisengeAvebe ganz, in ZAvei Fallen ist sarkomatose 
Degeneration festzustellen. 

Ein Umstand fiel mir auf, niimlicb dass in den Fallen Amn Keen, 
Damski und Deuticke nicbts liber das eigentlicbe ProstatageAvebe 
erAvabnt AA’ird, das natiirbcb an mancben Stellen anzutreffen sein 
muss, entAveder deutlicb gesondert AAde in meinem Fall, oder dann 
im Zusammenbang mit dem Tumor. Aucb in den Amu Keee be- 
scbriebenen Fallen' AAurd nur erAvabntj -dass kein Di’iiteengCAvebe im 
Tumor vorkommt, es geht aber nicbt liervor, Avelcbes A^erbiiltnis 
die Gescbwulst zu der eigentlicben urspriinglicben Prostata bat. 
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Symptome: Die Symptome der Prostatamyome werden be- 
herrsclit entweder von starlcen HarnbescJmerden oder aber von 
grdsseren oder geringeren Besclnoerden hei der Defalcation, in selte- 
nen Fallen gibt es gleicbzeitig Mastdarm- nnd aucli Harnbescliwer- 
den. Nacli Daimski berubten die Harnbescbwerden darauf, dass 
dann ancli das Drilsengewebe am Tumor beteibgt ist, und der 
Tumor an Prostatab}'pertropliie erinnernde Symptome erzeugt. In 
solclien Fallen, wo es sicli um einen gesonderten Tumor liandelt, 
der frei von DriisengeAvebe ist, feblen die Harnbescliwerden. 
Damskis, Deutickes und mein eigener Fall sprecben stark fur diese 
Auffassung. Beziiglicb meines eigenen Falls ist zu erwalmen, dass 
ich zwei Stticke feststellte, die nahe bei der Sclileimliaut waren, 
und in welctien regulares, etwas liypertropbiertes Prostatagewebe 
vorkam, nacb welchen fiir den Patienten aucli nock gar keine 
Prostatabescliwerden zu erwarten sind. Der umgebende Tumor 
war fest und verengerte in keiner Weise die Urethra, weshalb die 
Urinierung beschwerdefrei war. In Keens eigenem Fall und auch 
in den anderen von ihm beschriebenen Fallen bemerkt man, dass 
das Vorkommen des Driisonteils eine sehr seltene Ersclieinung war. 
Er war nur in zwei Fallen wahrzunehmen, welche beide Harn- 
bescliAverden hatten. Von seinen Fallen waren bei 14 die Harn- 
beschwerden vorherrschend, und bei 12 von diesen befand sich 
in dem Tumor kein Driisengewebe, ein Fall liatte sowohl Mast- 
darm- als auch HarnbeschAverden, und 6 Falle hatten nur Mast- 
darmbescliAverden. Iin Licht dieser Ziffern stimmt Damskis Tlie- 
orie nicht, sondern auf das Vorkommen von HarnbescliAverden 
wirken entscheidend andere Faktoren. Offensichtlich muss die 
GescJmulst die Urethra driicken oder Hire Richlnng verandern oder 
ein direlctes Hindernis fiir Hire Entleerung bilden. Die Grosse des 
Tumors beeinflusst nicht entscheidend die HarnbescliAA^erden, man 
konnte vielmehr fast das Umgekehrte behaupten, denn in den 
Fallen von Damski, Vignolo, Deuticke und Koenig soAvde in 
meinem eigenen Fall AA^ar der Tumor gross, und es konnten keine 
HarnbeschAA^erden festgestellt AA^erden, obAA^ohl die Patienten alle 
alte Manner Avaren. In einigen Fallen driickt der Tumor auf das 
Perineum, und in einem Fall war er durch die Bauchdecken hin- 
durch zu fiihlen (Nbupert). Bei der Untersuchung per rectum 
Avar eine sehr eigenartige GeschAvulst wahrzunehmen, die in alien 
Fallen von nicht infiltrierter Schleimhaut bedeckt war. Die Gren- 
zen des Tumors zu seiner Umgebung waren oft deutlich, in man- 
chen Fallen Avirkte die Prostata nur Avenig A’-ergrossert und hart. 
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Diarjnosc: Die Diagiiose dieser Fiille vor der Operation ist iius- 
serst scliwierig, und sic konnte in keincni cinzigen Fall genau im 
Voraiis gestellt wcrden. Da das Alter, in welcliein die Krankheit 
auftrat, zwisclien 4—81 Jalireii sclnrankte, wobei sie jedocli 
ineistens bei alton Lenten vorkam bei einem dnrclischnittliclien 
Alter von ca. 60 Jaliren, kann man nicht nmhin, an einen nia- 
lignen Tumor zn denken, und zwar am ebesten an Sarkoni. Hier- 
fur spriebt aucli die oft mit der Krankbeit verbundene Abniage- 
rung, die nur indirekt durcb die Gesclnvulst erzeugt ist. Das Sav- 
kom ist jedocb in betriicbtlicbem i\Iassc cine Krankbeit der 
jiingeren Jabre, denn 34 % der Sarkome kominen bei Personen 
im Alter von unter 10 Jabren vor, 69 % nnter 40 Jabren und 
uber 50 Jabre nur 17 % der FiUle. Die Kinder kommen gewobn- 
licb in weit vorgesebrittenem Stadium zur Untersncliung, und 
die Haufigkeit der Krankbeit bei ibnen lasst uns obne veiteres an 
Sarkom denken, aber bei den jilteren Personen ist die Stellung der 
Diagnose sclnvicrig. Der Tumor ist meistens bart, knollig, die 
Jlitte ist bisveilcn crweiclit. Infolge de.s scbnellen Waclisturas 
des Tumors worden die benaclibarten Organe verbiiltnismiissig 
sclinell in Mitleidonscliaft gezogen. Die Passage dor Urethra vird 
orsclnvert und gewunden odor sie rvird ganz zusammengedruckt. 
Die Harnblase infiltriert der Tumor relativ sclinell, z. B. in deni 
Fall von Tovaru und Vasilescu im Verlauf von 5 blonaton, vo- 
bei er sicb stark an Karzinom amiabcrte. Die zur Blase bin wacli- 
senden Knollcn baben koine Neigung zu Ulzeration. In diesen 
Fallen stebt das Bild eincr malignen Gesclnvulst bedeutend inebr 
im Vordergrund als bei den blyomen, avo das trotzdem A’^erbaltiiis- 
mlissig gute Befindcn des Patienten auffiillt, obv'obl die Gcscliwulst 
oft reebt gross ist. Die Falle von Kornitzer und Zaxger lassen 
einem rviederum eber an Karzinom denken, die Prostata ist ge- 
Avobnlicb nur wenig vergrossert aber ziemlicb bart, infiltrierend, 
in alien Operationen nur scharf abtrcnnbar, und in diesen Fallen 
kann nur die mikroskopisebe Untersncliung Antwort gebeii. Von 
den Prostatam 3 ^omen sind die Myome am Blasenbals kliniscli 
unmoglicb nur untersebeiden, z. B. Eubritius bait den Pall 
fiir ein Prostatamyom, aber Kornitzer dagegen fiir ein Blaseii- 
myom. 

Was die Operationsmethoden betrifft, so wurden bei den A''on 
Keen aufgeziiblten Fallen bei 6 eine suprapubisebe Prostatectonue 
ausgefiihrt, 6 rvurden perineal operiert, und bei einem Fall vur- 
den beide Metboden kombiniert. In einem Fall wurde eine trans- 
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Tiretrale Eesektioii ausgefiilirt. Bei den iibrigen konnte eine Ra- 
dikaloperation niclit ausgefnhi’t Averden. 

Resultat der Therapie: Die Patienten der Palle von Keen sind 
alt, mit sclileclitem Allgemeinbefinden, und zwei liaben Sarkom. 
Unter ilinen befanden sick drei, denen niclit geliolfen werden 
konnte, vier, bei ivelchen niir eine palliative Operation ausgc- 
fiibrt Averden konnte, aber einer starb unter der Radikaloperation. 
Von 21 Pallen also starben 8, und die iibrigen erliolten sicli gut. 
In den Fallen, avo eine radikale Operation ausgefiilirt Averden kann, 
ist das Resultat zienilicli gut. 


SclilussfolgcruMgeii. 

1. Es AA'urde ein AvaJirsclieinlicli A’^on der Seite und liinter der 
Prostata aus deni Muskelgeivebe ausgelieiides Leiomyoni festge- 
stellt, in den Inneren sick zivei Stiicke leickt kypertropkiertes 
ProstatageAvebe befanden. 

2. In der mikroskopiscken Untersuckung Avurde ein typisckes 
Leioniyom festgestellt, keine Zeicken von DriisengeAvcbe, in zivei 
kleinen gesonderten Stiicken leickt kypertropkiertes Prostata - 
gcAA’-ebe. 

3. Der Patient katte keinerlei HarnbesckAverden. Audi das 
Cystoskop ging niiikelos in die Blase, die Nierenfunktion Avar gut, 
aber ein ca. 2 Fauste grosser, glatter, sckarf umsckriebener Tu- 
mor verstopfte das Rektum fast Amllstandig. 

4-. Die Ursache fiir die HarnbesckAverden kann die Zunakme 
des glandularen Teils sein, aber bedeutend kaufiger driickt die 
Gesckivulst auf die liintere Uretkra oder erscliAvert sonst ikre 
Passage oder verstopft sie. 

5. Durck eine suprapubiscke Prostatectomie lasst sick die Ge- 
sckAvulst trotz ikrer Grosse im allgemeinen relativ leickt entfer- 
nen. Audi in denjenigen Fallen, avo der perineale Weg benutzt 
Avurde, ging die Exstirpation relath'' iniikelos vor sick. 


Zusammeiifassiiiig. 

Der Verfasser kat bei einem GT-jakrigen Mann eine Prostata- 
gesckivulst von 350 g Geivickt entfernt, Avelcke sick in der mikro- 
skopisdien Untersuckung als Leioniyom envies. ’Der Patient katte 
keine Harn- sondern DefakationsbesdiAverden. Der Verfasser be- 
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liandelt. daiin die Atiologie, die Differentialdiagnose, die Therapie 
soAvie die tlierapeutisclien Hesultate der Leiomyome. 


Summary. 

Tlie autlior lias removed a prostatic swelling weighing 350 g 
from a G7-year-old man wliich, on being microscopically examined, 
proved to be a leiomyoma. The patient had no urinary trouble but 
had defecation troubles. The author deals with the etiology, dif- 
ferential diagnosis, thcrap}’^ and the therapeutic result of the 
leiomyoma. 


R6sumd. 

L'auteur a opere, chez un homme de 67 ans, unc-tumeur de la 
prostate pesant 350 g. L’examen microscopique a revele qu’il 
s’agissait d'un liomyome. Le malade accusait non pas dcs troub- 
les de la miction mais de la defecation. L’auteur traite pour fiuir 
de Tetiologie, du diagnostic diffcrentiel ct de la therapeutique des 
liomyomes ainsi quo dcs resultats therapeutiques. 
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On Clostridia Infections in War Wounds 
on tlie Carelian Isthnuis. 

By 

ERKKI SAARENMAA, M. D. (Helsinki). 


Introduction. . 

The German Medical Department of the Ministry of War (die 
deutsche Medizinalabteilung des Kriegsministeriums) in 1918 while 
the war was still on — on the western front — prohibited all 
publication of investigations on the so called gas oedema. It proves 
that this war plague, "die Geissel des Krieges”, as Coenen terms 
it, was a question of vital importance. We do not know whether 
the causes (“die prinzipiellen Erwiigungen”) on which the census 
founded the prohibition were purely military, or whether it was a 
criticism against the literature on gas oedema which had grown 
immensely after 1914. In any case the flood of this land of 
literature proved that the physicians at the front and in the 
hospitals were struggling with a complicated problem. Also in 
the western powers the question was discussed with interest. In 
1921, Haberland published a report on “Die anaerobe AVund- 
infektion”. His list of references comprised 1,293 publications. 
The gas oedema infections were given 71 defirdtions. 62 microbes 
causing infection were discovered. 8 synonyms were used for 
Clostridium welchii, the most common causative agent of gas 
oedema. The present war, now of close to 6 years duration, has 
again proved gas oedema to be one of the commonest subjects 
in medical literature. In the present era of sulphonamide drugs 
and penicillin the therapeutical side is of great interest. 

A¥as the gas oedema an- important question on our fronts in 
East Carelia and on the Carelian Isthmus? AVhat was the nature 
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of this disastrous ^vound infection in our battle-fields? It may be 
difficult to answer these questions on the basis of clinical report 
from field-, evacuation- and war-hospitals. The diagnoses are 
founded upon clinical observations. Our field laboratories were 
not equipped witlr the necessary appliances for the purpose of 
making bacteriological diagnoses of anaerobe bacteria. Bacterio- 
logical diagnoses arc not important theoretically only. Weinberg 
and Seguix made a diagnosis in 24 hours by using microscopical 
examinations of the wound exudate, agglutination tests, inoccuk- 
tions in test-animals and pure cultivation. In Finland Raivjo 
has treated the question and published a report on 30 cases in 
the Finnish medical journal "Duodecim”. The reason for gas 
oedema not having been much investigated in this country is 
the lack of possibilities for carrying out bacteriological diagnoses 
on anaerobes in the field laboratories. It is no easy task to add 
anything positive to the chaos of opinions in the literature if the 
cases are not clearly described. A conception of the gas oedema 
may only be reached by bacteriological investigations. 


General Survey of the Olostridiiini Family. 

In sy’stematic bacteriology the bacteria are grouped according 
to the botanic system in families and the families in species. 
The grouping is natui’al and based upon morphological and bio- 
logical similarity'. The lamih' of bacteria constitutes a biological 
entity'. The infections which the pathogenic species of the family 
cause in the body' of animals and man may' be investigated as 
a whole in pathology'. The grouping of the clostridium fanrily 
has been a labourious research work. The Anaerobic Committee 
of the Medical Research Council quotes 22 different species (Top- 
ley-Wilson). 

The pathogenic species of the clostridium family' bring about 
infection only' in local tissue injuries, wounds, and differ in this 
respect from aerobic py'ogenic, anaerobe py'ogenic (putrid) bac- 
teria, and diphtheria. Lacking strong exotoxins they would be. 
saprophytic. As cl. tetani and cl. botulinum exotoxins affect 
particularly the nerve tissues specifically the gas oedema toxins 
have a specific effect on the nmscidar tissue. The remarkable 
and violent pictures of the disease caused by clostridia, tetanus, 
botulism, and gas oedema are biologically so much similar that 



CLOSTRIDIA INFECTIONS IN WAR AVOUNDS. 


365 


it may be said that they arc intoxications rather than infections. 
The picture of the gas oedema thus becomes more comprehensible. 
We understand the violent rapidness of the inflammatory pro- 
cess as the sj)reading of the toxins cannot be limited by demarca- 
tion lines formed by the leucocytes as in pyogenic infections. 


das Formation Due to the Cansative Agents of Gas 
Oedema and “Other Gas Forming” Bacteria. 

When are we entitled to use the term gas oedema of an in- 
fection in a wound, or in other traumatic lesions (haemarthron, 
haemothorax)? The answer is simple: when the pathogenic exo- 
toxin-forming Clostridium bacterium has caused the manifest 
picture of the disease. In practise, the following facts particularly, 
complicate the question: 1) Pathogenic clostridium bacteria are 
found in war wounds in a proportion almost equal to those found 
in soil although they do not produce the disease in its typical form 
(Zeissler, Gay). 2) The gas oedema is not a bacteriological entity, 
there are various causes giving rise to it, and the power of their 
exotoxins are varied; some of them lack, besides, a natural patho- 
genicity but form, however, exotoxin, 3) there are other bacteria 
causing wound inflammations in which gas formation is noticed, 
4) in the so called traumatic ischemia {or in general in ischemic 
necrosis) although it may be only contaminated by saprojiliytes, 
processes of putrefaction with alterations in the skin take place 
Avhich deceivingl)'’ resemble gas oedema. Putrescent ischemic 
necrosis, even a mummification remaining sterile, has a toxic 
effect also on the general condition. As, on the other hand, trau- 
matic ischemia seems to be perhaps the most important pre- 
disposing factor of true gas oedema, the question between trau- 
matic ischemia and gas oedema Avill be more thoroughly dis- 
cussed when I have put forward my own cases. Of 22 clostridium 
bacteria, cl. butyricum and cl. sporogenes and 12 less important 
species are pure saprophytes. This is the so called atoxic group 
of Clostridia. Cl. botulinum is an exotoxin forming saprophyte 
growing outside the organism. Cl. tetani possesses a natural 
pathogenicity but its exotoxin is strictly specific to the nerve 
tissue. These two kinds form the so called neurotoxic group. 
There are thus 6 kinds of clostridia causing a •picture of disease 
similar to gas oedema which should be observed. They form the so 

24 — Acta cliir. Scandiiiav. Vol.XCIII. 
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called histiotoxic group. Three kinds of this group, cl. welcliii 
cl. septique and cl. oedcmatiens, have a nakiral pathogenicity 
and specially strong histiolytic toxins. The natural pathogeni- 
city of three others, cl. histiolyticuin, cl. fallax and cl. chaiivoei 
is uncertain but they form, however, exotoxins which have a 
histiolytic effect. They arc important with regard to the rise of 
mixed infection together with the former and also independently 
when they come into nutritive substance in necrotic and ischemic 
tissue. As the exotoxins of the agents causing toxin-forming gas 
oedema are variable in strength, it is evident that both malignant 
and mild forms of disease may’^ arise. It is logical to use the term 
gas oedema also of mild cases if they show clinically typically 
inflammatory symptoms, oedema and gas, and a stated patho- 
genic Clostridium. Certain streptococcal infections are called 
erysipelas in spite of the various degrees and prognosis of the dis- 
ease. I should like to stress tliis fact as many authors do not 
approve of the term “gas oedema’' excepting in severe cases. Also 
in mild cases the symptoms may be characteristic of gas oedema, 
for instance the manner of spreading in the muscular tissues, 
oedema, and necrosis of the tissue lacking agglomerations of 
leucocytes. In those symptoms appear the pathogenicity of the 
histiotoxic group of clostridia (the gas oedema group) which dif- 
ferentiates them from the saprophytes. It is often said; this is 
not a question of gas oedema but of some "other gas forming” 
infection. But which are the "other gas forming” infections? 
There are numerous bacteria that form gas resulting from the 
metabolism of carbohydrates and proteins. Such bacteria are 
bacterium coli, proteus vulgaris, anaerobic streptococci and sta- 
phylococci, and apathogenic clostridia. Is there any difference 
in the quality of tliis characteristic symptom in the case of gas 
oedema and the other gas forming bacteria? Is this difference 
diagnostically important? The difference appears in the first 
place in the quantity of gas and secondly in the composition 
thereof. The characteristic gas forming capacity of the gas oedema 
bacteria is exceptionally great in comparison Avith the others. 
The gas in gas oedema has been formed from hydrogen and car- 
bonic acid; it contains a small amount of sulphuretted hydrogen. 
On this account there is no putrid and feculent smell which is 
typical of other anaerobic infections. The smell is caused by 
indol and scatol, sulphuretted h}'drogen and merkaptan. The 
gas produced by the other gas forming bacteria arises from the 
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local focus in wliicli the bacteria live and from which they spread 
as the focus expands. Tlie quantity of gas does not obtain the 
same proportions as in the gas oedema. This is understandable as 
the destruction of the tissue in gas oedema takes place with great 
rapidity owing to the spreading exotoxin. In mild gas oedema 
cases in which the quantitative difference is not remarkable 
there is, however, a characteristic difference in the mode of 
spreading of gas oedema. On the ba.sis hereof we have a possibil- 
ity of using X-ray diagnostics for the purpose of differential diagno- 
sis. The “malignanf^ infiltrative gas of the gas oedema has pene- 
trated characteristically between the muscular fibres into the 
muscular tissue. A “benign'''^ expansive gas produced by other 
bacteria is observed in well demarcated bubbles of gas in the 
tissues. Compare the spreading of the gas in the X-ray pictures 
given in Fig. 2 — 4. The records have been taken of gas oedema 
cases diagnosed bacteriologically. Although we have important 
symptoms when differentiating between the true but mild gas 
oedema cases and other gas containing phlegmons and absces- 
ses, such as the smell and the mode of spreading of the gas, which 
may be observed from the X-ray pictures, too, a possibility of 
errors is however present. The smell may be putrid in true gas 
oedema if there is a question of mixed infection. It is often diffi- 
cult to reveal the presence of gas in the trunk for instance, in an 
X-ray picture. Although the putrificatiou process of the sapro- 
phytes in traumatic ischemia starts in the perifery and does not 
generally spread rapidly beyond the ischemic areas, the changes 
in the sldn and the reduced toxic general condition may cause 
an incorrect gas oedema diagnosis. Thus the only remaining 
exact means of deciding whether the clinical picture is a gas 
oedema is to state the pathogenic clostridium in the gas con- 
taining tissue. As pathogenic clostridia in the actual wound may 
be found more often than they cause a chnical picture, I wish 
to emphasize that the bacteria must be cultivated from specimens 
which are not taken from the actual wound but througli undam- 
aged skin. If we take the clinical picture of the disease only as a 
basis for valuing and leave the bacteriological facts aside we 
easily arrive at tAvo opposed views of which the one emphasizes 
the saprophytic nature of the clostridia alone. Bier supports 
this idea. He is of the opinion that there is no absolutely patho- 
genic gas oedema bacteria causing the disease by its own power. 
In necrotic or severely injured muscular tissue the rise of gas 
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oedema is possible. This conception is strongly supported by 
important facts. They are: almost in all war wounds investigators 
have found pathogenic gas oedema bacteria. It is a natural con- 
sequence of the fact that gas oedema bacteria are very common 
in nature. The well-known anaerobe investigator Zeissler sa}^s 
of cl. welchii: “Der Traenkelsche Gasbacillus (Bac. Welchii) ist 
ubiqnitar, wahrscheinlich der verbreiteste Keim, der es riber- 
haupt gibt.” Not one single case of the surgeon or the nurse having 
been infected with gas oedema has been noted. Neither are there 
any reports on the post mortem examiner having been infected, 
to my knowledge. But numerous gas oedema cases have been 
reported in consequence of very insignificant tissue damages, 
among others after subcutaneous and saline injections. In addi- 
tion gas oedema is known in puerperal infections. The second 
opinion does not anyhow make a great difference between the 
true gas oedema and other gas containing infections. In the true 
gas oedema the tissues are always affected, histiotoxically espe- 
cially the muscular tissues. The original focus of infection does not, 
however, have to be in the muscular tissue, it may be for instance 
in a foreign body or a thrombus completely isolated in a blood 
vessel which will be described later on. Even if there is no muscu- 
lar tissue the agent of gas oedema may of course cause infection 
in large haematomas and blood collections (haemarthron, liae- 
mothorax). Infections caused by clostridia in chest injuries will 
be further described in connection with a case of “clostridiuin 
empyema”. The picture of the disease is not tjqiical here. But 
the so called epifascial gas oedema forms, w^hich Payr has de- 
scribed, do not fit in with the conception of bacteriologic gas 
oedema. Eraxz says: “Die sogenannten epifascialen Gasphleg- 
monen (Payr), die mir gezeigt wurden, wmren nichts anders als 
Phlegmonen mit Gas." 


Personal Observations and Cases. 

While working in a field hospital during the %yar 1939 — 10 
and during the recently ended war, from June 1911 — June 1911, 
on the Carelian Isthmus, I formed the opinion that gas oedema 
was uncommon in these districts. Broeeldt says that gas oedema 
in the wmr 1939 — 10 was “exceptionally rare”. My opinion was 
based upon the followdng observations. 



CLOSTRIDIA INFECTIONS IN WAR WOUNDS. 369 

1) I did not notice any gas containing infections in tlie' head, 
the throat, the arms and the trunk. Anaerobe empyemas in 
penetrating chest wounds were observed; the general course 
of such empyemas was similar to that of the ordinary ones. I 
observed one case only in which the course of the disease was 
violent and which might have been caused by a "pressure pneumo- 
thorax”. The patient was treated in F. H. A /23. The course of 
the disease was as follows: a young officer was wounded in the 
chest by a small splinter. General condition when brought to the 
hospital exceptionally good. No sign of pneumothorax or haemo- 
thorax. A small closed opening in the thorax. Cough discharge 
slightly mixed with blood on account of the splinter having entered 
the lung. In a fortnight the general condition rapidly weakened 
and the patient became dyspnoic. "Pressure pneumothorax” 
was stated, gas emptied with high pressure. The patient died 
within 12 hours after the appearance of the first symptoms. The 
patients were quickl)’- evacuated from the field hospitals during 
battle and on that account the previously mentioned negative 
observations may be explained to be due to the incubation time 
not having expired. But I did not either observe gas containing 
infections in the mentioned parts of the body during the long 
period of stationary warfare. 

2) The only gas containing infections that I observed were in 
wounds in the lower limbs in which there was a vascular lesion 
and in consequence thereof an ischemic area. Amputation being 
necessary, as in such cases in general,, the infection did not be- 
come so violent as to attract notice to the developing bacterio- 
logical process in the ischemic limb. Prom a therapeutical point 
of view it makes no difference whether gas oedema or saprophytic 
purification develops fully in the ischemic limb. If the amputa- 
tion is carried out in time there is no divergence in the prognosis. 
Neither limb nor life can be saved by incision or medicinal treat- 
ment if there is ischemia in the limb. I did not either observe 
any gas forming infections in border cases. Those are as a rule 
wounds caused by mine explosions in which the degree of the 
ischemia is more difficult to state as the blocking of the circula- 
tion of the blood may be a temporary compression of the artery 
caused by haematome or sudden contusion. On the other hand; 
wounds, due to numerous small showers of sphnters striking 
the calf in which there is a possibility of injuring the main' ar- 
terial trunks and cause an ischemic area, were such, that gas con- 
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taininfj infection conlcl he expected with certainty, Pbaxz’s 
statement that gas oedema never starts in tlie toes or the finders 
liolds good in my observations too, Paivio says that lie has'ob- 
served one such case, Ilis dcscrijjtion makes it clear that here 
too, Avas a case of ischemia, Fuaxz probably Avishes to point 
out by this that gas oedema docs not begin in the toes or the 
fingers if pulsation is felt in the hands and the feet. 

3) I did not observe a division of gas oedema into “brown’’ 
and “blue'’ forms. 

When in .Tiily 194-1 I Avas transferred to work in the great 
GA'acuation hosjrital on the Cai-elian Isthmus front I had the op- 
portunity of seeing jratients arri\'ing in hospital just at the stage 
wlicn gas oedema generally breaks out. ]My attention Avas attracted 
to numerous advanced gas oedema cases Avhich I had not seen 
before in field hospitals. But. again, all far advanced infections 
appeared in the loAvcr limbs. High thigh amputations had to he 
performed. The jAatients' general condition Avas low and the pro- 
gnosis correspondingly, liy examining the amjrutated liinbsaA'ascu- 
lar lesion on account of which thrombosis had developed in the 
artery Avas regularly stated. The gas containing area had, hoAvcA^er, 
.spread above the thrombo.sis. This fact justified diagnosing the 
cases as true gas oedema. The microscopical examination of spe- 
cimens of gas containing muscular tissue ])rovcd that in some 
cases few bacteria a])j)eared in the field of A'ision (grainposith’c 
granulated rods), in others they Avere not Ausible at all. In old 
cases the bacterial flora AA-as abundant. Fig. 1: A preparation of 
the liquid of gas containing muscular tissue in AA'hich there are 
quantities of grampositiA’^e rods. The specimen AA-as taken from 
Case 4 (cl. Avelchii). If the blood A'essels were not injured no gas 
containing infections AA-hich AA'ould haA-e led to death Avere found, 
excepting in one case in aa-IucIi a clinical gas oedema dcA^eloped 
in the abdominal Avail of a patient Avounded in the abdomen and 
operated at the field hospital. Bacteriological diagnosis Avas not 
made. At the same time I stated some gas containing infections 
in the gluteal region, the back and the thighs, in Avhicli the gas 
containing area did not spread but Avas demarcated. ISfone of 
these led to death but in them there AA'as noAA-here such an ische- 
mic area AAdiich might liaAm been caused by damage in a large or 
fairly large arterial trunk. The infected foci Avere situated in skin- 
covered muscular tissue contusions caused by small splinters. 
As kuoAvn, even a small splinter may, on account of initial veloc- 
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ity, cause large wound cavities under tlie slcin. As in tliese de- 
marcated gas infections grampositive rods appeared, morpholog- 
ically similar to those in severe cases, I decided to take specimens 
for cultivation of all such wound infections in which gas formation 
appeared. The specimens were to be taken through the whole 
skin from gas containing tissue and not from the wound itself, 
as far as possible. I sent the specimens to the Bacteriological 
Ijaboratory I, where Dr R. Koulumies carried out the cultivation 
tests on animals and made the bacteriological diagnosis.^ 

There was time for taking specimens during one month onl}-- 
before peace came. The number of wounded was much less than 
in June— July 1944. During this time 5 cases in which gas con- 
taining infection was developing, or, more correctly, was already 
developed were brought to the hospital. As these 5 wound in- 
fections Avere clinically, bacteriologically, and 3 of them also 
pathologic-anatomically diagnosed gas oedema cases, there is 
reason to report them as bacteriological diagnostics has not been 
used in this connection in Finland as a rule. The cases represent, 
besides, 3 different types: 1) Clostridium infection in the pleural 
cavity (1 case), 2) clostridium infection in the muscular tissue 
in which there Avas no vascular lesion (2 cases), 3) clostridium in- 
fection in traumatic ischemia (2 cases). 

Case 1. B. S. 39 years, sergeant-major. Wounded 5.7.44 by shell 
splinter in right side of chest. Haemopneumothorax 1. dx. followed. 
Attended first from 5,7 — 15.7.44 in Field-Hospital A/15. Given tetanus 
antitoxin 3000 units. "Revisio et suturatio vulneris” performed in 
FH. Transferred 15.7.44 to War-Hospital 13, on admittance general 
condition rather A\'eak after journey. Temperature 38. i. On 16.7.41 
quick fluoroscopy (the patient AA^as not able to sit nor stand for any 
time). A compact shadoAV as far as the apex of the lung, above it a 
certain amount of air. 18.7.45 scA'^ere attack of shortness of breath. 
Puncture performed "foul smelling air” discharged with great pressure 
through the cannula, no fluid. 24.7.44 650 ccm. of plum-coloured re- 
pugnant smelling liquid aa^s emptied. 28.7.44 the puncture Avas repeated 
giving the same kind of fluid Avith repugnant smell. Each time spec- 
imens AA'ere sent to the bacteriological laboratory. In the aerobic cult- 
iA’-ation no groAvth. I suaa^ the patient the first time 30.7.44 and remoAmd 
700 ccm. of chocolate coloured fluid unpleasant, but not putrid smell- 
ing. In the fluid there AA^ero only a fcAA’’ leucocytes and grampositive 
granulated rods. Only grampositiA'^e rods grcAA’’ in the anaerobe culti- 
vation. Bacteriological diagnosis: clostrium septique. There AAms thus 
a question of monomicrobial infection in the pleural cavity AAdiich had 


* In this connection I Avish to thank Dr Koulumie,? for his Idnd assistance. 
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been caused by one of llie- three most important gas oe'dema -agents 
Pneumothorax had developed fully. The pleural cavity was caualixed 
The patient recovered but is still being treated on account of a residual 
cavity. The clostridium in the cavity has disa])pcared and has been 
'rc])laced by saprophytic mi.xcd infection. 

"When observing the frequency of chest wounds it is remaik- 
able that the agents of gas oedema very rarely seem to lead to 
t}'pical malign infection in the lung tissue or the pleural cavity. 
It also seems probable that the clostridia are not capable of in- 
fecting the lung tissue. "When the infection arises in the blood 
leaking into the pleural cavity, we may .speak of "gas oedema 
empyema’’ even if the name “empyema” is inconsistent in this 
connection. The exotoxins of the gas oedema do not destroy the 
pleural and lung tissues in tlie same special way as it does the 
muscular tissues. This agrees with what we in general know of 
the histioly tic specificity of gas oedema toxins. According to EmoT 
and Hexry 10 per cent of all haemothorax are cases caused by 
shot-wounds infected with anaerobe bacteria. In 80 per cent 
of these cases the patients recover. The prognosis of gas oedema 
empyemas do not seem less favourable than those of other an- 
aerobes. Clostridium empyemas are uncommon. In the literature 
they are described as isolated cases. HIarwisdel, among others, 
gives a rejjort on them. In his case a "pressure pneumothorax” 
arose. 5 liters in all, of chocolate-coloured fluid with a strong 
smell of sulphuretted hydrogen wore emptied out of the pleural 
cavity. The bacterium was clostridium welchii. The patient re- 
covered after an operation. M.vrwedel points out that the 
favourable prognosis is due to the .strong resistive power of the 
lung tissues against anaerobe gas bacteria. l\L\RWEnEL’s case 
resembles greatly my clostridium empyema case, reported above. 
Avhich also recovered notwith.standing, “pressure pneumothorax”. 
This was the only case of clostridium empyema of all anaerobe 
empyemas treated in war-hospital 13, although a very great 
material was closely examined bacteriologically. 

Case 2. Y. D. 38 years, private. AVounded by shell splinter 25,Y.4-1 
in the right thigh. The splinter was small and pierced the thigh. The 
openings caused by' the entry and exit of the splinter were small and 
closed. Treated first 25.7—26.7.44 at FH 38. 3000 . units of tetanus 
antitoxin was administered. Transferred 26.7.44 to 13. The initial 
velocity- of the splinter was no doubt very- great as the splinter had 
passed throngh the bone making a small hole at the same time as 
a line-like crevice arose in the bone. The bruise in the mnscnlar 






Fig. 4. 
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thigh of the same limb. There were no other wounds. First treated 
5.8 — 11.8.44 in FH B/27. 3000 units of tetanus antitoxin administered 
Transferred to WE 13 on 11.8.44. General condition exceeding!}' poor 
Temperature 36.9. Blood pressure 100 mm Hg. Pulse 140 — 160 beatsf 
min., consciousness quite clear. He gave his anamnesis in detail. After 
being wounded he had walked a long distance. In the FH the blade 
of the foot and the leg ached all the time, the pain increasing day bv 
day. A small incision of about 2 cm was made in the bend of the knee 
and an unsuccessful attempt to locate the splinter with a probe was 
made. The temperature was low all the time. The pulsation in the 
lower limb wms not recorded. 6 days after being wounded the lee 
began to swell considerably. Then the patient was transferred to WH 
13. Stat. loc.; the lowmr left limb as far as the inguinal region very much 
swollen, the swelling reaching the width of a hand above the inguinal 
region. There was no clear demarcation line. The swollen area was 
completely insensitive. Guts could be made in the skin mthout the 
patient reacting in any wmy. The line of, the insensitive part was not 
demarcated and did not reach as far as the swelling. The skin was wax 
coloured excepting around the incision in the bend of the knee where 
there was a brownish-purple circle of about 20 cm. Some blisters in the 
skin in this part wnth thin blood containing serous flirid. The pulse could 
not be felt in the inguinal region but in the bend of the Imee it was 
clearly descetnible. The percussion sound urns tympanitic and a strong 
gas crepitus was observed in the whole of the swollen area. The X-ray 
picture revealed a splinter in the bend of the knee and another smaller 
one on the inside of the thigh. Ver// strong gas formation everywhere iv 
the muscular ^iss^^e. The gas had spread from the area of the splinter 
in the bend of the hnee in both directions. Fig. 2 and 3. An attempt was 
made to improve the general condition of the patient by blood trans- 
fusions and stimulants. Bacteria samples were taken from incisions 
in the skin, and tissue samples for the purpose of histological tests. 
About two hours after admission into the hospital an upper thigh 
amputation wms undertaken. There was a strong pulsation in the stump 
and the muscular tissue changed rapidly into a vi^dd red. Between 
the fascias there was jelly-like oedema which continued upwards into 
the stump. The infection could no more be eliminated radically. I exam- 
ined the amputated limb and stated that the splinter was situated 
in the border between the femoral artery and the popliteal artery. 
It w'as located in the lumen of the vessel, the vessel was torn almost 
in two in this place. In the proximal direction a thrombosis completely 
blocking the artery had developed. In the walls of the artery the cell 
nuclei had been preserved only in the inner parts, those on the out- 
side were completely necrotic. Cross-sections of the blood vessel cut 
distally from the splinter showed that the lumen of the arter)^ was 
open and that the cell nuclei in the walls were better preserved. The 
histological picture of the muscular tissue, the fatty tissue, and the 
skin, w'as typical of gas oedema with advanced gangrene. Bacteria 
were observed also in the tissues. Pathologic-anatomical diagnosis; 
gangraena aerogenes. In the bacteriological investigation only gram- 
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positive granulated rods were stated and appeared numerousl}" in the 
tissue fluid. Fig. 1. In the anaerobic cultivation grew one bacterium 
only, the diagnosis of species was cl. welchii. The infection was mono- 
microbial. The general condition of the patient did not improve after 
the operation and 6 hours later he died. 

Case 5. E. K., 27 years, corporal. {As this case is a gas oedema as 
well as an interesting embolia caused by shot wounds (splinter embolia) 
of which at present one case only has been reported from the war in 
Finland I shall describe it in detail.) Earlier Perasalo has published 
a case of bullet-embolia in which a bullet loosened from the heart 
had been arrested in the a. hypogastrica sinistra. My case is a splinter 
embolia: The splinter had travelled with the blood stream from the 
left ventricle as far as a. tibialis posterior. The patient was wounded 

5.8.44 at 19.3 0 hours by a small shell splinter in the left side under the 
pit of the arm. The air pressure caused the patient to become tempor- 
arily unconscious. The patient had no other wounds excepting the 
mentioned entry of the splinter which was only 3 mm in diameter and 
closed. The patient became conscious a fcAV minutes after being wound- 
ed and was transported to the field-hospital (A/29 FH) where he arrived 
after 3 hours or at 22.30. He was given 3000 units of tetanus anti- 
toxin. There is no record of his general condition. Stat. loc. in FH: 
"In left pit of arm small opening made by splinter. Fluoroscopy did 
not reveal splinter. Abdominal wall soft, blood expectorations”. The 
next day, 6.8.44, there is the following record: "complains of insupport- 
able pains in left leg. The leg insensitive up to the knee, colder than 
the right leg and the muscles rather slack. To be sent to war-hospital 
for laminectom 3 ^ Diagnosis: Vuln. bomb, penetr. thoracis 1. sin. 
Corpus alien, medullae spinalis. Commotio cerebri levis.” Arrived at 
WH 13 7.8.44 at O.is hours. The physician in charge sent the patient 
to the ward to await morning, giving him morphia. Status praesens 

7.8.44 at 8 o’clock: high temperature, 39,3, seemed calm, pulse rapid, 
soft, regular, 110 beats/min. Not orientated. He answered questions 
slowly but to the point. The colour of the skin palish, lips not cyanot- 
ic, breathing calm. Blood pressure 100 mm Hg. The pupils widened, 
reacting. Local symptoms: in left pit of arm a closed opening at entry 
of splinter surrounded by slight sugillation, no inflammatory reaction 
in the wound. An X-ray picture of the lungs was taken, nothing special 
noticable, no shadow of the splinter. No other wounds in the body. 
The upper limbs and the right lower limb intact. The abdominal wall 
soft. No symptoms in the urine. Flexion of left knee about 90°. Trying 
to stretch it out the patient suffered unbearable pain. The upper part 
of the thigh normal in colouring, warm. From the knee downwards 
the whole left limb thick, swollen like a log, colour of skin pale, 
like wax, excepting on the lateral side of the leg where there was a 
brownish- violet area as large as a hand. No feeling from knee down- 
wards. No pulsation in a. dorsalis pedis and a. poplitea. He could move 
his knee to some extent, ankle movements uncertain. In the whole 
leg, and the Avidth of a hand above the knee, gas crepitus observed. 
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Percussion sound tympanitic. S7nall splinter in ncif/hbourhood oj ca- 
pifuhm fibulae and also strong gas formation observed in X-rag picture 
Gas spread in both directions from the splinter. Pig. 4. On the basis of 
the investigation the following diagnosis was made: vuln. bomb 
penetr. thoracis 1. sin. penetr. aortae sen cordis. Corpus alien, iutra- 
arterialis reg. fossae popliteae 1. sin. Infectio aerogenes. As the patient’s 
general condition was good a decision was made to try a conservative 
operation. The result of the operation was doubtful, however on 
account of such a long time having elapsed since the patient was 
wounded. The case would have been most interesting to obtain quite 
fresh. Ether narcosis was administered and the operation performed 
at 10 o’clock: arteriotomia a. tibialis post., extractio corporis alieni, 
arteriotomia a. tibialis ant. et fibularis. The patient was given heparin 
intravenoush’-. A longitudinal cut in the fossa poplitea. A. poplitea 
was laid bare, it throbbed clearly almost in its entire extent. Follow- 
ing the trunk of the arterj'- the splinter was felt in a. tibialis posterior. 
About 2.5 cm from the splinter, proximally, the artery was blocked 
by a thrombosis at which place the 23ulsation of the artery ceased. 
Starting here the wall of the artery was slack and the colour dark. 
Branching out from this spot, somewhat distally a. tibialis and fibularis 
were blocked with thrombs and there was no pulsation. Between the 
fatt}’' tissue and the fascia there was a Jelly-like oedema and the mus- 
cular tissue was dirty-brown and gas containing. Tlie splinter was 
removed from a small incision opening which did not bleed. AVheii the 
artery wms probed with a ureteric catheter in the proximal direction 
it was opened and strong arterial bleeding was obtained. Distally the 
jrrobe entered easil}’' about 10 cm. A. tibialis post, pulsated well in the 
whole area of the cut after the incision had been closed by vascular 
suture. The arterial wmlls soon recovered their normal colour and firm- 
ness. Incisions were also made in the wall of a. tibialis ant. and a. 
fibularis; the lumens were probed and cleared. The arterial walls did 
not recover their normal colour as clearly and the pulsation did not 
become as powerful as in a. tibialis posterior. Then a great incision 
rvas made in m. gastrocnemius and the gas containing muscular tissue 
was rinsed with warm salt solution and hydrogenperoxide. The colour 
was observed to become more reddish in the muscular tissue and local 
arterial haemorrhage appeared. The patient was taken to the ward. 
The blood jsressure was now 100 mg Hg. Blood transfusions and sti- 
mulants. The patient awoke from the narcosis and did not complain 
of pains in his leg. As the blood pressure did not rise during the follow- 
ing hours and the blade of the foot did not become warm an amqruta- 
tion in the upper thigh was performed in health}^ tissue at 22 hours. 
The gas containing area had spread somewhat above the knee. After 
the operation the blood pressure was 90 mm Hg. At 23.55 the patient 
suddenl}’^ had a fit of restlessness and became delirious. Immediately 
afterwards the patient died. Bacteria samples were taken of the gas 
containing tissue, the test showed sprinkled gramjiositive granulated 
rods. In the anaerobe culture only grampositive rod bacteria grew. 
This was thus a case of monomicrohial infeet ion. Diagnosis of species: 
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cl. welchii. I requested the military pathologist to open the body prin- 
cipally for the pur])Ose of finding out in which way the splinter had 
come into a. tibialis posterior via the thorax from the left armpit. 
Prof. Jaryi performed the autopsy. As it was carried out almost 24 
hours after death the histological examination of the various organs 
was not of any great importance. Vital reactions, caused by the gas 
oedema, were not, however, stated in the histologic specimens taken 
from the various organs. Macroscopically the post mortem examina- 
tion revealed that there was about 600 cem liquid blood in the left 
] 3 leura (the patient had been given heparine). An 0 })ening of 4 mm in 
diameter was observed in the 4 th interspace of the ribs in the parietal 
pleura. In the lower part of the upper lobe of the lung a solid area of 
the sizie of a plum was felt. The entry opening of the splinter was felt 
on the outside and on the inner surface of this area. The cut surface 
was dark purple and void of air. No fluid in right pleura. The lungs 
clear. On the left border of the jmricardium, in the outer lobe close 
to the base of penetration opening, a splinter (about 5 mm). In the 
inner lobe a corresponding opening was found on the outside border 
of the back wall of the left ventricle about V/o cm distally from sulcus 
coronarius. The pericardium contained only about 2 spoon-fuls of li- 
quid blood. The lobes pale and smooth. The size of the heart usual, 
slack consistency. The heart cavities almost void of blood. The above 
mentioned penetration opening of the splinter continued through 
the heart muscle in about a 2 cm long channel slanting cranially and 
opening out into the left ventricle directly above the outer border 
of the farthest mitral sail. Sugillation around the channel but no pus. 
The left auricle muscle slaclr. The inner surface of the heart smooth. 
The coronary arteries smooth. Aorta smooth, the inner surface of the 
wall inbibed red. No vital reactions were observed hi the histological 
samples taken from (he various tissues, neither around the wound channel 
in (he lung tissue, nor in the heart muscle. Post mortem diagnosis: vuln. 
bomb, penetr. parietis thoracis 1. sin., lobi sup. pulm. sin., pericardii 
et parietis cordis 1. sin. Haemothorax 1. sin. St. post amputationem 
extr. pelvin. 1. sin. (Trans])aritio corporis alieni c. sanguine e corde in 
a. tibialem post. sin. Thrombosis a. tibialis post., ant. et fibularis. 
Gangraena aerogenes.) 

3 of these 5 cases thus appeared with monoinicrobial infection, 
wliich is not common, if the samples arc taken from war wounds. 
They generally contain mixed infection. Only 10 of Wein- 
berg 'sand Sequin's 91 cases contained monoinicrobial infection. 
My cases were, however, exceptional, as the agent of the infec- 
tion in two of them was situated in a foreign body completely 
blocked by a vessel, and the samples were taken from gas contain- 
ing tissue though undamaged skin and not from the wounds. 
The third monomicrobial infection arose in the haemothorax. 
From the point of view of the pathogenesis of gas oedema it is 



378 


ERKKI SAAEENMAA. 


interesting to notice that in case 5 no vital reaction had developed 
within two days in the lung tissue nor in the heart muscle throiiffli 
which the foreign body infected by the gas oedema bacterium 
had travelled but within the same time a strong gas oedema 
had arisen in the ischemic muscle tissue of the leg. 


Trsiuinatic Ischemia and Gas Oedema. 

Many investigators have always considered disturbances of the 
blood circulation a primary agent of gas oedema. According to 
Fbanz one third of all the gas oedema cases in the Great War 
were connected with artery injuries. Rickeb’s and Haez’s ex- 
periments are most interesting, too. They were able to bring out 
gas oedema by means of a certain quantity of oedema bacteria 
only after having tied the test animal’s artery in the hmb which 
had been inoculated. There are, however, investigators who 
wish to separate the gas oedemas originating in connection with 
traumatic ischemia into a group of their own. If a bacteriological 
diagnosis has not been made we are not entitled to do so because 
true gas oedema develops most easily just in the area of ischemic 
tissue. In this connection I should like to stress that the gas oede- 
ma in our hospitals seemed to develop into a malignant form in 
combination with traumatic ischemia only. Unless there is an 
infection of this kind, a blood vessel lesion alone does not prove 
to be so fatal to the patient even if a radical treatment, generally 
amputation, is delayed. This is important when applying plaster 
dressings and tourniquets. 


The Pathogenesis of Clostridia Infections. 

It is evident that pathogenic clostridia and saprophytic putre- 
faction bacteria, in severely damaged tissue, in large contusions, 
and in such parts of the body in which the arterial blood circula- 
tion has been disturbed, find suitable nutrition and anaerobic 
conditions for themselves. But it is a mysterious phenomenon, 
on the other hand, that pathogenic clostridium infection is pres- 
ent in most of the other war wounds but the manifest disease 
develops in a fractional part of them only. This fact has been 
closely studied in respect of tetanus as well as of gas oedema. They 
possess pathogenic similarities. Gas oedema bacteria containing 
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broth culture have been injected into test-animals and gas oedema 
produced. But if the bacteria have been injected rinsed free of 
broth they have grown in, no infection has arisen. If, again 
these rinsed bacteria and a dose of subletal toxin, obtained from 
the broth, have been injected together a mortal infection has 
developed. Bacteria, lacking toxins, are rapidly destroyed by the 
phagocytosis in the tissue, the bacteria injected with toxin be- 
gin, on the contrary, to split up and form new toxins. The toxins 
are not, however, the only bodies possessing this cataphylactic 
effect. Some salts of calcium have displayed such quahties, for 
instance calcium chloride and colloidal silica. It has further been 
stated that mixed infection caused by proteolytic saprophytes, 
cl. sporogenes and proteus vulgaris, cause the avirulent patho- 
genic Clostridia, cl. tetani and the agents of gas oedema to be 
exceedingly virulent. It is not quite clear what causative factors 
should be present to produce gas oedema but the investigators 
agree that some such factor is required. I quote from the “Report 
of the Anaerobic Committee” as follows: “The disease begins, 
not when a wound has become infected with the pathogenic 
anaerobes, but from the moment when a group of these bacteria 
have been enabled to surround themselves with a toxin sufficiently 
concentrated to abolish the local defences of the tissues.” As regards 
tetanus, general practice shows that administration of prophyl- 
actic antitoxin is an effective means of eliminating the agents 
developing tetanus infection. Would a systematic administration 
of tetanus antitoxin have caused also gas oedema to appear 
more infrequently and not so severely on the Einnish fronts? 
The fact that the gas oedema cases developed into malignant 
forms only in combination with traumatic ischemia could per- 
haps be understood on this account. This possibility is not quite 
excluded if we consider the relationship of the tetanus and gas 
oedema bacteria. The infrequency of gas oedema cannot be attrib- 
uted to surgical treatment as it is impossible to obtain such 
radical results as to exclude anaerobe infections by means of 
wound revisions. In the modern material-wasting warfare, due to 
the enormous use of all sorts ol artillery shots and air bombs and 
due to their immense splinter effect, the number of multiple 
wounds caused by small splinters has grown to such a degree that 
the much emphasized wound revision is a pure theory. It is 
questionable whether even in the first Great War the decrease 
in the number of gas oedema cases occurring simultaneously 
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with the decrease of tetanus, was due to surgical treatment of 
wounds. In the British Expeditionary force, for instance, the 
rate of gas oedema cases dropped from 12 per cent to less than 
1 per cent. 


Summary. 

In the above I have not presented a general survey of gas oedema 
cases but personal observations on the appearance of this wound 
infection in war wounds on the Carelian Isthmus during the wars 
1940 — 44. Observations are based upon experiences in field- 
and evacuation-hospitals. 

1. No clinical gas oedema cases in the head, the throat, the 
walls of the chest and the arms were observed. 

2. Two cases only were stated in wNich the infection was vio- 
lent and appeared in other parts than in the lower limbs. One of 
them was a splinter penetrating the lung tissue and causing gas 
infection and on account thereof “pressure pneumothorax”. The 
second case was a patient operated upon on account of a wound 
in the abdomen. Gas oedema developed in the abdominal wall. 
Both cases led rapidly to death. The cases were not examined 
bacteriologically. 

3. In the lower limbs numerous gas containing infections ap- 
peared in connection with traumatic ischemia. 

4. A division of gas oedema into “brown” and “blue” forms 
was not observed. 

On account of these observations I proceeded, in August 1944, 
to examine gas containing wound infections bacteriologically. 
There w^as time to examine 5 cases only of wound infections, 
in w'^hich gas appeared clinically, before the armistice. Clostridium 
was found in all of them. The investigated clostridia were patho- 
genic. Specimens were taken through undamaged skin from gas 
containing tissue. Monomicrobial infection was present in three 
cases. The cases described are examples of three different types 
of disease: 1) 1 “clostridium empyema” in which “pressure pneumo- 
thorax” developed. The patient recovered by surgical operation. 
This was the only “clostridium empyema” appearing among 
numerous empyemas caused by other anareobes, in one big eva- 
cuation hospital. The bacterium was cl. septigue. 2) 2 gas oedema 
infections in contusions of muscular tissue, caused by patho- 
genic clostridia (cl. welchii and a strain not closer diagnosed). 
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3) 2 far advanced gas oedemas in tlie lower limbs in wbicli trau- 
matic ischemia was simultaneously present. The bacterium in 
each of them was cl. welchii. One of the cases was an interesting 
splinter e m b o 1 i a in a. tibialis posterior. The patient 
lived about 48 hours after being wounded. During tliis time no 
vital inflammatory reaction was observed in the wound channel 
made by the splinter and leading from the left armpit through 
the lung tissue to the left ventricle of the heart but an immense 
gas oedema developed in the ischemic muscular tissue of the left 
leg. The patient died on account of the gas oedema and not on 
account of the heart injury. 

Malignant gas oedema was very uncommon on the Carelian 
Isthmus excepting in combination with traumatic ischemia which 
must be considered the most important factor in tlie pathogenesis 
of gas oedema and should be particularly observed when apply- 
ing plaster dressings and tourniquets. They may cause the gas 
oedema to break out even when the virulence of the clostridia 
is slight which it was without doubt in the terrain on the Carelian 
Isthmus. Did the systematically administered tetanus antitoxin 
contribute to the weakness of the \drulence — that is a question 
that cannot completely be left aside. Gas oedema also appears 
in mild forms in wliich, however, histiolysis of the muscle tissue 
and pathogenic clostridium can be stated. In the differential 
diagnosis in the X-ray pictures the gas oedema gas may be 
distinguished from the gas of gas abscesses and of gas containing 
phlegmons. 


Zusammeiiiassung. 

Verf. bringt kein einheitliches Material von Dallen von Gas- 
phlegmone, sondern nur personliche Erfahrungen von dem Vor- 
kommen dieser Wundinfektion bei Kriegsverletzungen auf der 
Karelischen Landenge in den Kriegen 1940 — 1944. Die Erfah- 
rungen fussen auf der Tatigkeit in Eeld- und Evakuierungslaza- 
retten. 

1. Verf. hat bei Verletzungen an Kopf, Hals, Brustwand und 
oberen Extremitaten keine Ealle von Gasphlegmone beob- 
achtet. 

2. Verf, beobachtete nur 2 Ealle von schwerer Infektion bei 
anderer Lokalisation als an den unteren Extremitaten. Der eine 
war ein Eall, wo ein Granatensplitter in die Lunge eingedrungen 

25 — 45478 ?'. Acta chir. Bcandinav. VQl.S.GIIIt 
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war und eiii Gasidilegmone mit aiisgesproclieaem Spaimungs- 
pncumotliorax erzeugt hatte, dcr andere cine Baucliverletzung 
mit Gasphlegmone in dcr Ban ellwand. Beide Falle verliefen 
rascli zum Tode. Die Biille warden niclit bakfceriologiscli unter- 
suelit. 

3. Zahlreiclie Biille von gasbildender Infektion bei trauma- 
tiseher Isebiimie kanien an den nnteren Extremitaten vor. 

4. Eine Vertcilung auf „braEne“ and „b]aiie“ Typen bat Verf. 
niebt beobaebtet. 

Auf Grund die.ser Ealle begann Verf. im August 1944 eine 
Untersuebung der Baktcriologic gasbildender lYundifenktionen. 
Nur 6 Eiille, bei denen sieb kbniseb Gasbildung nacbweisen 
liess, konnten vor dem AVaffenstillstand untersuebt werden. In 
alien dieseii Eiillen wurden Edostridicn patbogener Eatur nacb- 
gewiesen. Die Proben wurden aus gasbaltigem Muskelgewebe 
dureh unbesebUdigte Haut entnommen. In 3 Fallen lag eine 
monomilcrobe Infektion vor. Die Fiillc stcllen Beispielc fur 3 
verscliiedenc Infektionstypen dar: 

1. „Klostridiumempycm“, ein Fall, bei dem ein Spannungs- 
pneumotborax auftrat. Dcr Verlctzte wurde naeb Operation ge- 
beilt. Dies war in einem grossen Evakuierungslcrankenbause 
unter unziibligen Fallen von dureh Anaerobier erzeugten Era- 
pyemen der eiuzige Fall von Klostridiumempyem. Der Erreger 
war in diesem Falle Clostridium septique. 

2. 2 Fiille von Gasphlegmone, erzeugt dureh patbogene Klostri- 
dien (Cl. Welcbii und cine niebt niilier festgestellte Art) bei zer- 
fetzten Muskelverletzungen. Das Gasphlegmone begrenzte sicb, 
und die Kranken wurden gebeilt. Die Bebandlung bestand in 
Inzisionen, Gasbrandserum und Sulfonamiden. 

3. 2 Falle von weit vorgesebrittenem Gasphlegmone der un- 
teren Extremitaten, verbunden mit traumatiseber Iscbemie. Er- 
reger: Clostridium Welcbii. Der eine war ein interessanter Fall 
von Granatensplitterembolie in der A. tibialis posterior. Der 
Patient lebte 48 Stunden naeli der Verletzung. Wiibrend dieser 
Zeit wurde keine vitale Entziindung des von der linken Armboble 
dureh die Lunge in den linken Herzvorbof verlaufenden lYund- 
kanals beobaebtet. Dagegen kam in dem isebiimiseben Muskel- 
gewebe des linken Untersclienkels ein iiberaus beftiges Gas- 
pblegmone zur Entwicklung. Der Kranke starb niebt an der 
Herzverletzung, sondern an dem Gasphlegmone. 

' S.ehwere Gaspblegmonen kamen auf der Kareliscben Lahdenge 
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iiberaus seltea vor, ausser in Verbindung mit traumatiscber Iscb- 
amie, die desbalb als der wichtigste patbogenetische Faktor des 
Gaspblegmones anzuseben ist. Dieser Umstand muss beini Ein- 
gipseu und bei Vexwendung eng sitzender Yerbande Beacbtung 
finden. Ein Gaspblegmone lasst sicb aucb in Eallen bervorpro- 
vozieren, wo die Virulenz der Klostridien gering ist, wie sie es 
auf der Kareliscben Landeuge zweifelsobne war. Eine Aufmerk- 
samkeit verdienende Erage ist, ob die systematisch gegebene 
Administration von Tetanusantitoxin fiir die geringe Yirnlenz 
der Bakterien eine Eolle spielt. 

Das Gaspblegmone kommt aucb in einer leicbtcn Form vor, 
wobei immerbin Histolyse von Muskelgewebe und irgend eine 
patbogene Klostridiumart gefunden wird. Im Bontgenbilde un- 
terscbeidet sicb das bei dem ecbten Gaspblegmone zu sebende 
Gas von dem bei anderen Abszessen und Pblegmonen vorkommen- 
den. 


B4saind. 

L’auteur ne presente pas un materiel uniforme de cas de pbleg- 
/ mons gazeux, mais seulement des experiences personnelles de 
cette forme d’infection des blessures de guerre sur I’lstbme care- 
lien pendant les guerres 1940 — 1944. Ses experiences ont ete faites 
dans les lazarets de campagne et d’evacuation. 

1. L’auteur n’a pas observe de phlegmons gazeux dans les cas 
de blessure de la tete, du cou, de la paroi tboracique et des 
extremites superieures. 

2. II n’a observe que deux cas avec localisation autre que les 
extremites inf^rieures. Dans le premier cas, uri fragment de gre- 
nade avait penetre dans le pouraon et donne lieu a un phlegmon 
gazeux avec pneumothorax a tension elevee; dans le second cas, 
il s’agissait d’une plaie abdominale avec phlegmon gazeux de la 
paroi abdominale. La mort fut rapide. On ne proceda pas a I’exa- 
men bacteriologique. 

3. De nombreux cas d’infection gazogene se produisirent dans 
les cas de traumatisme avec ischemie des extremites inferieures. 

4. L’auteur n’a pas observe une division des cas en phlegmons 
((bruns)> et phlegmons «bleus)). 

Se.basant sur ces experiences, I’auteur entreprit en aout 1944 
une etude bacteriologique des infections cbirurgicales gazogenes! 
Lots de I’armistice, il n’avait reuni que 5 cas dans lesquels I’exa- 
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I’autre clostridium patliogene. L’image radiograpliique permet 
de distinguer le gaz du vrai phlegmon gazeux de celui qui se 
produit dans d’autres formes d’abces et de phlegmons. 
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Processus Pyramidalis in Struma Operations, 

By 

TORSTEN SANDELIN. 


As is known, glandula tkyreoidea is divided in two sidelobes 
wMck are located on eack side of tke upper part of the trackea. 
Tke lobes are connected with eack otker by a gland bridge called 
istkmus. From tkis or from tke sidelobes tkere often starts a 
glandular growtk wkiok spreads itself over tke larynx, sometimes 
extending all tke way up to tke tongue bone. Tkis growtk is 
called processus pyramidalis. 

In regard to form as well as size glandula tkyreoidea is greatly 
variable in different individuals. Tke situation gets even more 
confusing if tke gland is pathologically transformed and a struma 
has developed. The sidelobes as wmll as tke istkmus also vary to 
a great degree in eack case. Sometimes tke isthmus is strongly 
developed, sometimes it can be almost entirely missing. In suck 
cases only a capsule and small singular gland particles are left. 
Even the processus pyramidalis varies in its appearance and form. 

As in tke tkynceoidea gland, struma may also appear in proces- 
sus pyramidalis. Sometimes it is diffusely enlarged, sometimes 
larger or smaller adenoms appear in it. When these adenoms are 
located at tke tip of the processus pyramidaks and tke base is 
indistinctly developed, it may seem as if an isolated struma growtk 
was lying on tke tongue bone. In case tke adenoms are small 
they may easily be overlooked in an operation and a recidive 
may occur. As recidives are usual in tkis processus I have in 
struma operations taken notice of this. Thus I alwmys prepare 
tke processus pyramidalis in its whole width and can often dis- 
cover adenoms which otherwise would not have keen observed. 
In 67 % of tke latest of my 200 struma operations tke processus 
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has been so big that I have considered it right to remove it. 
In the rest of the cases it has been either very small or entirely 
missing. In 70 % of the cases it has started from the isthmus 
and in the rest as often from the right as from the left lobe. The 
size of the processus pyramidalis has varied from a half to two 
centimetres in breadth and has nearly always been spread over 
the larynx up against the tongue bone where it gradually dimi- 
nishes in breadth. Only when there are adenoms at the tip it 
has had a distinct border line upwards. In 20 % adenoms have 
been found, the biggest weighing 20 grs. It is clear, that if pro- 
cessus pyramidalis is ignored in an operation, a recidive may 
easily occur, especially if there are ready developed adenoms 
to be found. Even in diffuse struma the remaining gland particles 
are inclined to grow. I am convinced that recidive cases would 
diminish to a notable degree if more attention would be paid 
to processus pyramidalis when operating. My own material, 
covering over 1,300 cases, shows that 39 cases have suffered a 
recidive (3 %). Of these a little over a half had recidive only in 
processus pyramidalis. These recidives seldom cause thynceotoxical 
symptoms or pressure on the throat but from a cosmetical point 
of view they are annoying because even the smallest growth in 
front of the trachea or larynx will immediate^ be noticeable. 

My material consequently shows that recidives in processus 
pyramidalis are usual and even more usual than other recidives. 
Technically the removal of processus pyramidalis in a primary 
struma operation is generally easy. Only when the growth extends 
very high above the tongue bone there may appear difficulties 
in exposing it. In such cases the incision often must be made 
longer. There are no arteries, only some smaller ones at the tip. 
On each side of the base there are almost constantlj’’ two veins. 
The operation of the recidive is simple. A traverse cut is made 
across the recidive. The operation can often be made policlinically. 
There are no adherence difficulties which so complicate struma 
recidive operations. 

In 80 % of the cases examined by me the tissue of the proces- 
sus pyramidalis has macroscopically seen been normal. One 
now questions whether this growth should always be removed 
when observed in struma operations. I have generally proceeded 
so that I have first removed both of the side lobes. If there now 
remains a sufficient amount of normal tissue I have also removed 
the processus pyramidalis. In case, however, that the side lobes 
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have been adenoidly transformed to such an extent that no normal 
tissue can be discovered I have left the pyramid as a thyreoidea 
reserve. Kather an enlarged processus pyramidalis than a hypo- 
thyros ! 


Summary. 

The author has found that the recidives after his struma opera- 
tions occur in one-half of the cases in the processus pyramidalis 
and he therefore prepares and removes this growth at every struma 
operation. The processus pyramidalis is well developed in 67 % 
of the struma cases and usually starts from the isthmus and 
seldom from either of the lobes. 


Zusammenfassung. 

Verf. hat gefunden, dass die Rezidive nach seinen Kropfopera- 
tionen in der Halfta der Falle im Processus pyramidalis zur 
Entwiclclung kommen, weshalb er bei jeder Kropf operation 
dieses Gebilde freilegt und entfernt. Der Processus pyramidalis 
ist bei 67 % der Kropffalle gut entwickelt und entspringt ge- 
wdhnlich vom Isthmus, selten von einem der Seitenlappen. 


Besum^. 

L’auteur a constate que les recidives suivant ses operations 
de goitre proviennent dans 50 % des cas du lobule pyramidal. 
C’est pourquoi il le prepare et Tenleve dans toutes ses operations. 
Le lobule pyramidal est bien developpe dans 67 % des cas. II 
part generalement de I’isthme, plus rarement de Fun des deux 
lobes. 



From the Orthopaedic Clinic of the Karolinska Institutet, 
Vanfdreanstalten, Stockholm. 

(Chief: Professor S. FribekQ.) 


Artlirograpliy in Sequelae to Acute Infectious 
Arthritis of the Hips of Young Children. 

By 

ERIK SEVERIN, M. D. 


As both the head of the femur and the acetabulum are more or 
less completely cartilaginous in the early years of life, ordinary 
Roentgen photographs of infants can give no exact conception 
of the shape and relative position of the elements of their hip 
joints. This is especially the case when no bony structure has yet 
begun to form in the capital epiphysis to make tlus directly 
observable in the Roentgen picture. In high grade malformations, 
e. g. in high dislocations of the hip, it is of course possible to see 
that the cranial end of the femoral diaphysis is latero-cranially 
displaced in relation to the pelvis, but even that gives no exact 
information on the appearance of the femoral head and acetabu- 
lum. In cases of minor changes like subluxations, it may be diffi- 
cult to spot the misplacement by means of ordinary Roentgen 
technique, more especially if it is bilateral. The arthrographio 
method of examination, however, has provided a means of master- 
ing these difficulties. 

The utility of arthrography in cases of congenital dislocations 
of the hip has been demonstrated before (Faber and Sevebin). 
The arthrographic Roentgen picture and its anatomical basis 
in children’s normal and dislocated hips have been fully described 
by Faber, Wiberg, and Severin. In 1941 Severin' described 
the technique as follows: “The needle is inserted about two centi- 
metres below Poupart’s ligament and one centimetre lateral 
to the femoral artery. The tip of the needle is then pushed in dor- 
sal to the artery, towards the calculated site of the acetabulum 
in the case of dislocation, and towards the head if it is still in the 



390 


ERIK FBVERIN. 


acetabulum. In the latter case, it is easy to tell when the needle 
point has entered the joint if the leg is slowly rotated outwards 
and inwards during the puncture. As soon as the needle has reached 
the head, great care must be taken not to injure the cartilage. 
It is best to use a short-bevelled lumbar needle. A long-bevelled 
needle is more apt to scratch the cartilage, and with a long needle 
opening there is more chance of some of the contrast medium 
being injected outside the joint. — If the puncture is successful, 
the contrast fluid^ is easily injected at first, but after a few cubic 
centimetres a fluctuating resistance is met. This shows that the 
capsule is filled, and the injection is stopped. Different quan- 
tities of contrast medium are needed, according to the age. We 
generally inject 1.5 to 3 cc. into the healthy joint of a child two 
to three years of age. More can be taken by a dislocated joint, 
but we usually do not inject more than 3.5 cc., to avoid too much 
of the medium being pressed out around the joint when the re- 
duction is done. — Before exposing the Roentgen plate, the leg 
is moved about a little to distribute the fluid over the whole joint.” 

The arthrogram of a child’s normal hip joint (Fig. 1, right hip) 
shows a spherical head fitting into a cartilaginous acetabulum, 
the latero-cranial lip of which is marked by a small amount of 
contrast medium collected at the edge of the fibro-cartilaginous 
limbus, and medially-caudally by a defect in the contrast, which 
corresponds to the transverse ligament. The fibro-cartilaginous 
limbus is a sensitive indicator of the position of the head. Nor- 
mallv, the edge of the Kmbus should be on the horizontal line 
through the Y-cartilage. The least latero-cranial displacement 
of the femoral head will be disclosed in the arthrogram by the 
edge of the limbus, which then leaves the Y-line for a more cranial 
position. The normal arthrogram also shows the outline of the 
zona orbicularis between the two contrast rings, one round the 
border of the acetabulum, the other round the femoral neck near 
the insertion of the capsule. 

In congenital dislocations of the hip the arthrogram (Fig. b 
left joint) shows among other things a small and deformed femoral 
head, the capsular isthmus with the hgamentum teres, and the 
deformed cartilaginous acetabular roof pinned in with the limbus 
medially-caudally to the femoral head. 

A healing acute infectious arthritis of the hip in an infant 

^ Bayer’s “Perabrodil zur Gelenkdarstellung” with normal saline diluted to 
a 17.5 per cent solution. 
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will as a rule cause deformation of the cranial end of the femur. 
In the literature it is also pointed out that dislocations through 
distention are common sequelae to arthritis of the hip in infants. 
My two cases permit no discussion of this question, but judging 
by them it does not seem unlikely that some of the residuary con- 
ditions, which in the Eoentgen picture were interpreted as dis- 
locations, were actually of the same type as in my cases, i. e. the 
dislocations were only simulated. Post-arthritic changes in the 
liip make it even more difficult than usual to obtain any clear 
idea by means of the ordinary Eoentgen technique of what the 
hip joint is like. If the capital epiphysis is not ossified there is 
always some doubt as to where to look for the head of the femur. 
In that case the position of the femoral shaft is the only guide, 
and — as will be shown below — this gives only vague and un- 
reliable indications of the conditions in the joint. In trying to 
estimate correctly the form and relative position of the elements 
of the joint in a suspected case of distentional dislocation, valu- 
able and interesting information might a priori be expected from 
an arthrographic examination, but as far as I am aware this 
field has as yet hardly been touched. 

The residuary conditions following infectious arthritis of the 
hip joint are as a rule difficult to interpret in the arthrograms. 
The shrivelling of the capsule and deformations of the articular 
surfaces blur the outlines, and the anatomical details are not as 
easily identified as in normal, dysplastic, or congenitally dis- 
located joints. In studying the pictures it is in the first place 
necessary to determine the shape of the articular surfaces, the 
relative positions of the different parts of the joint, and the po- 
sition of the head and neck of the femur in relation to its shaft. 
A good idea may then be obtained of the general appearance of 
the joint, even though its finer anatomical details may escape 
us. The arthrographic pictures of these residuary conditions 
provide better grounds for the diagnosis, and may at times be 
of quite decisive importance to the proposed therapeutic action. 

Case 1. J, 2908/45. H. T., $, 1 year and 10 months. 

At the age of 3 weeks the child had an attack of bilateral acute 
infectious arthritis of the hips, which was clinically healed after I 
weeks. She began to walk at the age of E/a year, but limped from the 
first. A Eoentgen examination in the local hospital resulted in a diagno- 
sis of "pronounced latero-cranial subluxation of both hip joints”, and 
the patient was sent to our clinic. 
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Whon examined by me on_l/6 1945, the child — then 1 year and 
ten months old — gave the clinical impression of a bilateral dislocation 
of her hips. She walked with a waddle and showed a strongly' developed 
Trendelenburg phenomenon on both sides. Palpation indicated that 
the large trochanters on both sides were greatly displaced cranially. 
Hip abduction was limited to 15°, with otherwise normal mobility. 
The Eoentgen examination (Fig. 2) showed that the slightly shortened 
clumsily rounded end of the femoral neck Avas displaced cranially and 
laterally in relation to the acetabulum, approximately equally much 
on both sides. The acetabula had not the appearance usual in congen- 
ital subluxations or dislocations, their borders projecting out fairly 
well. No capital epiphysis was visible. The Eoentgen examination 
thus indicated complete dislocation or severe subluxation of’ non- 
congenital origin. In Aderv of this find, our first thought was to attempt 
a reduction of the dislocations, or at any rate to put them into plaster 
for a time in the abducted position. In deformed joints the diagnosis 
whether there is a dislocation or not depends mainly on the position 
of the head of the femur. If — as in eases like these — the head cannot 
be localised in the Eoentgen photograph owing to there being as yet 
no epiphysis, the diagnosis will necessarily be uncertain. As the position 
of the head had been clearly demonstrated in my arthrographic exam- 
inations of other hip j'oints, arthrograpohy Avas done in this case, too, 
Avith a AueAv to determining -the position of the femoral head before any 
treatment was initiated. The arthrography gave the following results: 

On the right side (Fig. 3) the contour of the head was Amry irregular. 
It was of roller shape, and in lateral pictures (Lauenstein’s position) 
showed a pronounced mushroom shape. In that position the maximum 
width was 3.8 cm., and in pictures taken with the j'oint extended it 
was 2.7 cm. The femoral head was directed towards the cranial aceta- 
bular border, but was not completely outside the acetabulum, Avhicli 
was filled by a pool of contrast medium. The case is one of severe sub- 
luxation of a mushroom-shaped, enlarged femoral head. 

On the left side (Fig. 3) the arthrogram shows a very small conically 
pointed but fairly well rounded cartilaginous head directed toAvards 
the acetabulum, in which — as on the right side — a considerable 
pool of contrast medium indicates that the caAuty of the j'oint has not 
been obliterated, although it is not filled by the femoral head. The neck 
seems very short. The femoral head and neck are in a right-angled 
varus position. There is accordingly neither dislocation nor sublmcation 
on the left side, and any attempt at reduction would be meaningless. 

In the absence of an arthrogram, the Eoentgen picture would prob- 
ably have led to the child’s being subj'ected to reducing treatrnent of 
both hips. The arthrogram showed that no such treatment was indicated. 

Another case is illuminating: 

Case 2. J. 4780/43, H. J., 3 years and 2 months. 

At the age of 7 months the left hip of the child was attacked by 
acute infectious arthritis, the residuary conditions of Avhich Avere inter- 
preted as a severe subluxation (Fig. 4). 







A, zona orbicalaris; 

B, contrast ring aronnd the femoral neck; 

D, contrast shadow lateral to the transverse Jignment; 

]?, contrast medium in the lowermost part of the acetabular 
fossa medial to the transverse ligameni; 

G, capsular isthmus; 

H, ligamentnm teres; 

Y— Y, horizontal line through the Y cartilage; 

>, edge of the liinbns fibro-cartilagincns; 

Q->, limbus fibro-carlilaginens bent badi into tbe joint; 

O-*-, transverse ligament. 
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Arthrograin of tlio case sho-wu in Fig. 2. 

The right hip joint shows a severe subln.\ation, bordering on .a dislocation. Great defor- 
mation of the femoral head and neck. In the left hip joint the head of the femnr is 
small and conical, and has a short neck. Pronounced varus deformity. No dislocation or 

suhluxation. 
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Fig. 5. 

Tlic same case as in Fig, 4 , 1 and Vi 3 ’ear later, at the age of 3 years and 2 months. 
The left hip is practically unchanged since the beginning of the treatment. 


Sevfrin: Arthrography^ in Sequelae to Acute Infectious Arthritis. 
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Fig. 6. 

The same case as in Figs. 4 and 5. AitliTogram on completion of treatment, shnviing 
that the greatly deformed head of the leiunr lies inside the acetabulum. The 
position was most likely the same from the first. 
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All attempt to reduce this was begun in our clinic 9 months after 
the onset of tlic disease, at the age of 1 )'ear and i months. The entr}" 
in the Journal reads: “Kcduction by placing the leg in the abducted 
position”, from which we may infer that the operator did not need to 
give any real reducing movements, nor did he have any feeling of the 
head slipping back into the acetabulum. After 12 weeks’ fixation of 
the trunk and both legs in plaster, with the hip joints flexed to 90° 
and abducted to 80°, the patient was allowed to resume careful walk- 
ing practice. At night and during his midday rest his hips were kept 
in the abducted-flexed position in the usual way of routine post- 
operative treatment of congenital hip dislocations in our clinic. The 
situation in the hip joint was checked by Boentgen every second or 
third month. A year and nine months after the reduction the hip joint 
was still practically unaffected by the treatment (Fig. 5). The femoral 
diaphysis was displaced latero-cranially, as in a subluxation, while 
the neck was short and thick. Although fairly well devclo 2 )cd, the aceta- 
bulum was not as vaulted as on the right side. The femoral head did 
not seem to be sufficiently supjiorted by it, and a j^lastic shelf ojicra- 
tion was contemplated. In order to ascertain the extension -of the 
acetabular roof, an arthrogram was first taken. 

Arthrography on 22/6, 1945, I’/j year after the beginning of the 
treatment (Fig. 6), showed a flattened left femoral head, splayed like 
a mushroom aiid with deformed surface contours. The deformation of 
the head was particularly distinct in the Lauenstein iiosition. The 
cartilaginous head was considerably lower than the head on the right 
side (O.G and 1.3 cm respectively). The neck was short. Head and neck 
were at almost right angles to the shaft of the femur. Tlie acetabulum 
was preserved, but the head bottomed badly, probably because of 
incongruence of the articular surfaces. In Lauenstcin’s i)osition a 
broad pool of contrast medium could be seen, a sign that the contact 
between the head and the acetabulum is bad. The articular surfaces 
in the cranial part of the joint met distinctly. There was no marked 
border of the limbus fibro-cartilagincus. Although this is a partial 
subluxation, in that the head is displaced laterally, there is no great 
cranial displacement. The acetabular roof is well developed and supjiorts 
the cartilaginous head satisfactorily. A plastic shelf operation is ob- 
viously not indicated. 

That was one side of the problem. If we go back in time, how- 
ever, and compare the recent picture with those taken at the be- 
ginning of the "reduction”, the arthrogram puts the case in quite 
a different light (Figs. 4, 5, and 6). 

Judging by the ordinary Roentgen photos, the cranial part 
of the femoral diaphysis was on the whole in the same position 
in relation to the pelvis at the end of the treatment as at the be- 
ginning. The arthrogram shows that its displacement has not 
been due to any subluxation or dislocation, but to a varus de- 
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formity and a deformed femoral head. In all probability the con- 
dition was the same already at the time of the "reduction”, and 
the treatment has thus been not only without result, but meaning- 
less. 

Before any atlemyt at reduction is made in a case of suspected 
subluxation or dislocation folloiving an attaeb of acute infectious 
arthritis of the hip, the position in the joint must he clearly diagnosed. 
This offers no difficulties in older children, but in infants, in whom 
the capital epiphysis of the affected hip is not yet observable 
by Roentgen, an artlirogram should be taken. 

The point then arises, however, how soon after the acute attack 
an arthrogram can be taken Avithout risldng exacerbation of the 
inflammatory process. Our cases have come to us for orthopaedic 
treatment so late that that question has not been of immediate 
interest to us, and we have accordingly no experience of it. We 
would suggest, however, that at least six months should elapse 
between the end of the infection and the arthrography. Should 
a suspected distentional displacement be brought for an ortho- 
paedic diagnosis earlier than that, a provisional "reducing” treat- 
ment in the meantime is suggested. The lines of any subsequent 
therapy can then be determined later on by means of arthrograms. 

Summary. 

The author shows that residuary conditions left by acute in- 
fectious arthritis of the hip joint in infants may easily be mis- 
interpreted roentgenologically. As long as the epiphysis is not 
ossified, the shape and relative position of each joint element 
can only be definitely settled with the aid of arthrography, wliich 
must accordingly be resorted to before deciding the treatment. 


Zusammenfassung. 

Verf. zeigt, dass Restzustande nach septischer Koxitis bei 
Kleinkindern leicht rontgenologisch fehlgedeutet werden kon- 
nen. Die Form der Gelenkteile und ihre Lage zueinander lasst 
sich, so lange der Epiphysenkern fehlt, nur mit Hilfe der Arthro- 
graphie feststellen. Arthrographie muss deshalb vorgenommen 
werden, ehe die definitiven Richtlinien fiir die Behandlung be- 
stimmt werden. 
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R6siiine. 

L’auteur dcmontre que les sequelles de coxite septique cliez 
les petits enfants peuvent facilement donner lieu a des interpre- 
tations radiograpliiques erronees. La forme et la situation in- 
terne des elements du membre ne peuvent etre determinees que 
par arthrographie aussi longtemps que manquent les noyaux 
epipliysaires. C’est pourquoi il faut pratiquer Tartbrograpliie 
avant de fixer les lignes definitives de traitement. 
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(Chief: Prof. P. E. A. Ntlander, M. D ) The Roentgen Department 
(Assistant Prof. GosTA Jansson, M. D.) 


Yerfcebra Plana Osteonecrotica (Calve). 

By 

E. TIITINEN and K . WAHLFORS. 


In 1925 Calve! published two cases of spinal disease clinically 
resembling tuberculous spondylitis but differing roentgenologically 
from the picture generally obtained in spondylitis. In 1924, 11 
months before CALVi:, the Norwegian Bulow-Hansen, of the 
Surgical Society at Oslo, reported a similar case which he calls 
Kohler's disease of the spine. The disease bears Calve’s name, 
however, as he was the first author to report the disease both 
chnically and roentgenologically. In 1927 Haerenstein suggested 
the denomination Vertebra plana osteonecrotica (V.pl.) which is 
now commonly used in the literatiire. 

According to Marquardt 27 cases of V.pl. were pubhshed up 
to 1937. Some of these cases must, however, be considered doubt- 
ful. After 1937 16 new cases have appeared in the literature. 43 
cases in all have thus been pubhshed. A few more boys than 
girls have been affected by the disease but as the total number of 
cases is so very small no statistical conclusions can be drawn. 
Judging by the very small number of cases the disease must be 
considered uncommon. Fedbrschmidt has, it is true, discovered 
50 cases of tuberculous spondyhtis and two cases of V.pl. in 3 
years, but Sundt discovered 430 cases of spondyhtis in 23 years 
and only one case of V.pl. 

Even if the chnical symptoms strongly resemble those of the 
tuberculous spondyhtis, the earher pubhshed cases, as well as the 
one reported in this paper, differ, however, from the common 
tub. spondyhtis. It is evident that the final diagnosis can be made 
only roentgenologically. 
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As there has been no possibility of following the earlier pub- 
lished cases from the onset of the symptoms of the disease, the 
initial stage and the first roentgenological findings are somewhat 
obscure. As the case histories and the roentgenograms in our case 
have been obtained from various hospitals, it ivas possible to re- 
construct the course of the disease both clinically and roentgenologic- 
ally from the very onset ivhen the patient was admitted into hospital 
loith acute symptoms.'^ 

This case concerns a boy, born 15th Dec. 1939, who has been treated 
in various hospitals for tuberculous spondjditis. He was transferred 
to the Roentgen Department of the Surgical Clinic at Helsinld on 
January 31st 1945, where the diagnosis Vertebra plana osteonecrotica 
was made. The patient was then placed in II Surgical Clinic on February 
8th 1945 for further observation. 

Anamnesis: No tuberculosis in family. Child normally developed. 
Earlier water-pox, otherwise healthy. On 2. IV. 1943 the patient 
began to complain of pains in the lower part of the abdomen. Appetite 
poor, but no vomiting and no diarrhoea. The next two days the abdo- 
minal pains were intense and the patient had to be kept in bed. 4. IV. 
1943 rectal temperature 37.5 C. 5. IV. 1943 a physician was called in 
who sent the patient to hospital suspecting acute appendicitis. At the 
hospital the general condition was stated to be good. The pharynx 
slightly reddish. Nothing noticeable in lungs or heart during the whole 
stay in hospital. Blood picture 5. IV. 1943: hb 88 per cent, erythr. 
4,880,000, ind. 1.04, leuc. 5,600 (eos. 0.5 per cent, staff forms 6.5 per 
cent, segm. forms 54 per cent, lymph. 31 per cent, monoc. 8 per cent). 
10 days later the number of leucocytes was 3,100. Sedimentation rate 
5. IV. 1943 27 mm, 21. IV. also 27 mm, 30. IV 14 mm. During 
the first days in hospital abdomen somewhat tender when pressed 
but no reason for operation seemed present. The abdominal symptoms 
disappeared, however, very soon but the patient was rather irritable 
and would neither sit nor stand. No tenderness in si)ine when tapped. 
Reflexes normal. Temperature 8 — 9. IV. 1943 39. o C., on other days 
varying between 37 and 38 C. Pirquet — , Mantoux — , Mantoux 1 mg 
— . 30. IV. 1943 the patient was allowed to return home. The hospital 
diagnosis was Osteomyelitis vertebr. lumb. II? 10.5.1943 a renewed 
examination of the spine was undertaken and the diagnosis Spondylitis 
tub. vertebr. lumb. II was made. The patient was then treated for half 
a year in a sanatorium in plaster bed. General condition, here too, all 
the time good, with the exception of a slight bronchitis. In the autumn 
of 1943 the patient was discharged from sanatorium and was then kept 
in plaster bed at home. 

Stahls praesens on admission to the Surgical Clinic 8. II. 1945; Gene- 
ral condition good, structure ordinary, thyreoidea of usual size and 

Our thanks are offered to Prof. A. J, PAiiiinN and Assistant Prof. Vjljo 
Ranxasalo, who have kindly lent us the case histories and the roent^’enocrams 
from their hospitals. 

26 — 454787. Acta chir. Scandinav. Vol. XCIII. 
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consistency. No enlarged lyniphglands. Tern]). 30.9 C. Urine 0. Notbinc 
2 )athologic in lungs and heart. Blood picture normal. Pirquet — . Tbo 
patient’s n-alk_ normal. Spine straight with normal lumbal lordosis 
No tenderness in spine when tapped. Turning and bending back hormai 
and the patient does not mention any ])ains when doing so. Reflexes 
normal. Kernig — . The patient was discharged on 10.11.1915 and 
allowed to move about without .supporting bandages. 

The roentgen findings arc cliarncteristic of this disease and 
the typical symptoms may be mentioned in short as follows: 

1) A strong plane-parallel flattening down to a disc, generally 
of one vertebra only. 

2) Tlie intervertebral cartilages adjacent to the affected vertebra 
remain unaffected and retain their normal height. 

3) The flattened vertebra is regenerated, at least partly, into 
a vertebra with increased calcium content and often with distinct 
spongjosa and corticalis. 

In our case we have a scries of roentgenograms of the affected 
vertebra; the first picture is taken 12 days after the first .symptoms 
have set in, the last picture almost two years later. This series 
allows us to follow the development of the process from the onset 
right up to the phase of regeneration. 

Our first jheiure (Fig. 1) of the case photographed 14. lY. 1943 
i. c. 12 days after sickening," shows already changes in the 2nd 
lumbal vertebra. The affected vertebral body shows a clear de- 
calcification. AVc sec that the height .of the vertebral body has 
diminished and that the flattening down has taken place plane- 
parallclly. We also notice that it has become somewhat broader 
and that the ventral contour is somewhat imotruding in compari- 
son with the adjacent vertebra. The intervertebral cartilage is of 
normal height, even an increase of the closest ones seems notice- 
able. No gibbosity can be observed. It is remarkable that the 
contours of the vertebral body are intact and may be clearly 
demarcated, notwithstanding their lower calcium content. No 
pathologic changes in;the adjoining vertebra can be noticed. 

The next picture (Fig- 2), 10. V. 1943, 38 days after sickening, 
shows great changes. -The vertebra which has been slightly nar- 
rowed up. to the p)resent,.and esjiecially its ventral part, has now 
collapjsed almost completely and has become wedge-shaped. We 
are now able to observe a sbght scleroKing of an almost disc- 
shaped nucleus surrounded by a decalcified stratum. The affected 
vertebra protrudes above the adjacent one. The intervertebral 
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cartilage is still of the same thickness and does not show any 
signs of destruction. A suggestion of gibbosity or at least a 
straightening of the lordosis is now discernible. 

In the picture of the 14. XI. 1943 (Fig. 3) a further flattening 
of the second lumbal vertebra is noticed and a more clearly scler- 
ozed nucleus has narrowed down further. 

The following pictures (Fig. 4 and 6), 23. IV. 1941, taken about 
a year after sickening, show signs of regeneration. The dorsal 
part of the vertebral body has increased somewhat in height and 
in the nuclear formation a suggestion of spongiosa and corticalis 
is noticed. This growth has taken place at the expense of the 
partly decalcified layer which has now narrowed down while the 
intervertebral cartilage has remained intact. The gibbosity has 
been .straightened out. In the ventro-dorsal picture it may also 
be seen that the narrowed vertebra protrudes somewhat beyond 
the adjacent ones. 

Half a year later, 4. IX. 1944 (Fig. 6) all these signs of regene- 
ration appear still more distinctly. The intervertebral cartilages 
now seem somewhat higher than the rest, perhaps as a result of 
the treatment in plaster bed. 

In the last pictures of our series (Fig. 7 and 8), taken on 31. 1. 
1945 we notice, that the vertebra has increased still further in 
height and now in its full breadth. The differentiation in spongiosa 
and corticalis has become more distinct. The regenerating vertebra 
still protrudes beyond the adjacent ones in all directions. The 
sclerozed and thickened vertebra is still surrounded by a decalcified 
layer, which may suggest that the regeneration process has not 
ceased yet. 

The etiology of the disease still seems obscure. Tuberculosis 
and syphiHs may be excluded with all certainty (Sundt). The 
tuberculin test was negative in almost every case — in the case 
described in this paper as well. Lour stresses besides that the 
tuberculin test is of no diagnostic value as the diagnosis may be 
made even if the test is positive. The disease has been observed 
ordy in children, most of them, under the age of 5 -r- a few. children 
of more than 10 years of age have sickened.. It is evident that 
only one vertebra becomes affected. The very few cases 'in which 
changes have been observed in more than one vertebra are con- 
sidered doubtful Vertebra plana cases by many investigators. 
The disease is as a rule said to belong to the same group as the 
juvenile osteochondrites (Morbus Calve-Legg-Perthes in the hip^ 
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joint, Morbus Kohler in os naviculare pedis), in which aseptic 
osteonecrosis in the shape of an embolic infarct is considered 
present. 

In man}’- cases the onset of the disease is acute. Sundt has 
found 15 cases with detailed case histories in the literature of 
which 6 have started with acute symptoms while 9 cases have 
had a more chronic course. 4 of the acute cases began with ab- 
dominal pains like our case. The patient had a temperature during 
the first days, up to 39 C. No other reason for the rise of temperature 
could be detected. As soon as 12 days after sickening distinct 
roentgenologic changes in the vertebra were stated; they had 
developed further when the second roentgenogram was taken, 
38 days after sickening. There was then only a disc of the thick- 
ness of a few millimetres left of the affected vertebral body. 

The disease never causes abscesses or fistulae. Tfe have thus an 
aseptic bone necrosis luliich develops very quicJdy, at least in some 
cases. Bone changes arise more rapidly than in osteomyelitis, for 
instance. Sequester formations have not been observed. The cal- 
cification increases and a regeneration of the vertebral body talces 
place gradually. In one case (Denks) the vertebra has regained 
its former height, in an other case (Lohr and Torste) the former 
height has been almost regained. The vertebra generally remains 
somewhat lower than the adjacent ones but its calcium content 
is somewhat increased and its spongy structure is at least partly 
reformed. The cause of the reactive sclerozing which seems to set 
in very soon after the acute stage is unknown. Permanent gibbos- 
ity does not either develop in this disease. The slight kyphosis 
appearing in the beginning of the disease disappears later — m 
those cases, too, which have not been treated in plaster bed. 

Changes in the blood picture have been examined and consid- 
ered in a few cases only. Sundt says that the sedimentation rate 
is never increased, probably due to the fact that there has never 
been an opportunity of observing the disease from the very onset. 
In the case we have observed, the sedimentation rate was 27 
millimetres on the 3rd day after the patient sickened, a fortnight 
later still 27 mm and 11 days thereafter 14 mm. Leucocytosis 
was not stated, leucopenia was contrarywise observed on the 12th 
day — it may, however, have appeared in connection with the 
sulfonamid-therapeutics. A shift to the left was not observed. 
Blood findings, in this case, thus speak against a bacterial infec- 
tion, not even a focal infection may be considered probable. 
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Injuries, even slight ones, may be considered an etiologic factor 
by crushing of the nutritive vessels. The disease may thus be of the 
same origin as lunatum malacia. In our case the mother tells us 
that the child had fallen some time before the symptoms were 
observed but she did not mention the fall when the child was in 
hospital the first time, which indicates that the injury was slight. 

The greater number of the published cases • — • as also the present 
case — have first been treated as tuberculous spondyhtis. But the 
roentgenogram of Vertebra plana is very characteristic and there 
should be no difficulty in making a differential diagnosis if the 
physician is acquainted with the symptoms of this very uncom- 
mon disease and has, perhaps, had the opportunity of observing 
the case for some time. In tuberculous spondylitis two or more 
adjacent vertebra are often affected and the intervertebral spaces 
narrowed rvhereas only one vertebra is affected in V.pl. and the 
intervertebral cartilages retain their normal height. In V.pl. 
regeneration starts at an early stage and the flattened down or 
only disc-shaped vertebra begins to increase in height. In the 
increasing vertebra differentiated stniciure ivitli corticalis and 
S'pongiosa may he discerned. This phenomenon never occurs in 
tuberculous spondylitis, in which during the stage of healing a 
sclerozing of the collapsed vertebra only is noticed. Finally a 
healing into one stiff block consisting of several vertebrae takes 
place in the tuberculous spondylitis. 

The healing tendency seems to be good in V.pl. but the case 
should be treated in plaster bed for some time. Even if tliis land 
of treatment has been given in the initial stages it cannot inter- 
rupt the development of the process (Sundt, Hanson) but it af- 
fords improved healing possibilities. The duration of treatment 
is shorter than in spondylitis and is determined by the regenera- 
tion of the vertebral body observable roentgenologically. 


Summary. 

The authors give an account of a case of Vertebra plana osteo- 
necrotica, a three and a half year old boy, who was taken ill with 
acute abdominal symptoms and a rising temperature. Already 
twelve days after the beginning of the acute symptoms, decided 
changes in the corpus vertebrae L II Avere noticed during the X-ray 
examination. The changes increased very rapidly until only one a 
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few ii'iillinieter tliick lamella of tlie affected vertebra remained. The 
patient was afterwards treated for about two years for tuberculous 
spondylitis, but was referred to tlie roentgen department of tbe 
University Surgical Clinic for control examination where the case 
was diagnosed as vertebra plana osteonecrotica. The progressive 
and regressive phases of the disease are illustrated by a series of 
roentgenograms. About two j'-ears after the time when the patient 
fell ill the flattened vertebra has increased in height to one with 
a clearly differentiated corticalis and spongiosa. 


Zusammcnfassimg. 

Verff. berichten fiber einen Fall von Vertebra plana osteo- 
necrotica bei einem 3Va-jahi'igen Knaben, der an akuten Bauch- 
symptomen mit Temperatursteigerung erkranlct war. Schon 12 
Tage nach dem akuten Einsetzen der Symptome wurden bei der 
Rontgenuntersuchung deutliche Veranderungen im Corpus verte- 
brae L II beobachtet. Die Veranderungen nahmen sehr rasch zu, 
bis von dem angegriffenen Wirbel nur noch eine einige mm dicke 
Scheibe vorhanden var. Der Kranke wurde darauf etwa 2 Jahre 
lang als tuberkulose Spondylitis behandelt, wurde aber zur Kon- 
trolluntersuchung der Bontgenabteilung der Chirurgischen Uni- 
versitiitsklinik iibervdesen, wo die Diagnose Vertebra plana osteo- 
necrotica gestellt wurde. Die progressive und die regressive Phase 
im Krankheitsverlauf werden durch eine Serie Bbntgenaufnahmen 
veranschaulicht. Etwa 2 Jahre nach Einsetzen der Erkrankung 
hat der flachgedriickte Wirbel wieder an Hohe zugenommen und 
stellt einen Wirbel mit deutlich ausgebildeter Kortikahs und 
Spongiosa dar. 


Les auteurs exposent un .caS" de vertebre plane osteonecrotique 
chez un garden de 3 ans Vai <1^ debuta par des symptomes perito- 
neaux accompagnes dAldvation de temperature. 12 jours seule- 
ment apres le debut des symptomes aigus, on observa a la radio- 
graphic des alterations visibles dans le corps de la deuxieme ver- 
tebre lombaire. Ces alterations se developperent rapidement, 
jusqu'a rdduire la vertebre malade a un disque epais de quelques 
millimetres. • Le malade fut alors traite deux ans durant pour 
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spondylite tuberculeuse mais fut remis a, la division de radiograpbie 
de la clinique chirurgicale de TUniversite pour controle; ony diagnos- 
tiqua line vertebre plane osteonecrotique. Les phases progressive 
et regressive de la maladie sont illustrees an moyen d’une serie 
d’images radiographiques. Deux ans apres le d6but de la maladie, 
la hauteur de la vertebre atrophiee a cru et presente une de- 
marcation nette entre le tissu spongieux et la partie corticale. 
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From the Children’s Hospital at the University of Helsinki. 
(Chief: Prof. A. Ylppo, M. D.) 


Splaiiclinectoiiiy by Megacolon Congenitiiiii. 

By 

P. I. TUOVINEN. 


Since Hirschsprung in 1886 described a picture of Megacolon 
congenitum many attempts have been made to classify the etio- 
logy and therapeutics of this illness. Hirschsprung supposed the 
dilatation and hypertrophy of the large intestine to be some sort 
of congenital giant growth in this part of the intestines. It appears 
that the illness cannot be entirely explained as being a giant 
grow’th, as it is characterized by both functional derangements 
and by anatomical changes. The anatomical changes indicate 
derangements in the functions of the bowels, while the functional 
changes indicate neurogenic etiology. Discussion has arisen on 
account of these two theories (Hamalainen 1939). Ehrenpreis 
(1946) observes that the primary factor in the genesis of the illness 
is a derangement in the discharging mechanism of the bowels. 
The anatomical picture of the illness develops secondarily, for 
instance between the ages of 3 -weeks to 3 months. 

If we disregard the symptomatic megacolon, which, for instance, 
is found in spina bifida occulta or in anal restriction the therapeu- 
tics based on etiology have shown poor results. Because the etio- 
logy of the illness has been unclear it has been impossible to arrive 
at appropriate therapeutic measures. The operations have been 
palliative, such as the sphtting of the rectal valves, dilatation of 
the anal opening or incisions performed directly on the bowel, 
such as resection of the intestine. The most advantageous method 
of the last mentioned operation is the drawing forward of the 
intestine, “Vorlagerung”, after which resection is performed. 
In this way it has been possible to remove the dilated part and to 
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fix the intestine in the front, thereby preventing it from sinking 
towards the bottom of the pelvis. This method has been charged 
with comparatively great mortality, which, however, has varied 
much in the different statistics. 

It seems as if great progress has been made in therapeutics 
through the sympathicus surgery. Although it cannot be indis- 
putably proved that the illness has a permanent sympathicus 
tonus, the disruption of the sympathicus bundle has been shown 
to have a favourable influence on the peristalsis of the intestines 
to such an extent that the intestine wall has contracted for a long 
time, possibly even permanently. Chance has probably played 
a part in the arrival at this solution of the problem, because the 
Australians Royle and Wade observed that the peristalsis of the 
intestine was more lively after lumbal sympathectomia. For this 
reason they suggested in 1927 sympathectomy as a therapeutic 
measure also in megacolon. 

Lumbal sympathectomy was actually adopted in various 
places as therapeutics in this illness and this method was also 
introduced in Scandinavia. The incision is, however, comparatively 
hazardous in small children, especially as the general condition 
owing to the illness, is much weakened. 

A couple of years before the beginning of the Second Great War 
resection of the splanchnicus was taken into use' as therapeutics. 
This idea was brought forward by Adson and the master of the 
sympathicus surgery, Lebiche. The first cases were published b)’- 
them in 1937. Through them the method was brought to Finland, 
where Hamalainen performed the first operations in 1938. During 
the spring term of 1945 some cases have been treated vdtli splanch- 
nicus-resection at the Children's Hospital at the University of 
Helsinki. 

The cases are of a late date but the results show that this method 
may possibly be bettor than those formerly tried, and it may 
consequently be of interest to explain the method on the basis of 
these cases. 

The advantage of this operation is that like lumbal sympathec- 
tomia it is performed extra-peritoneally, but is less exhausting 
to the patient than the latter. 

I shall below relate in short the five cases operated by me. 
In the histological examination w^e have in all cases been able to 
state sympathicus tissue. The operations have been made under 
aether anaesthetic. . .. , i, 
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• Case 1. A boy, age 3 years 10 months, received into the Childreti’n 
Hospital 23. 4. 45. 

Function of stomach and bowels good until Christmas 1944, when 
appetite grew bad. The movements irregular, small, hard, no ’rheum 
or blood. Movcjnents even during the night, involuntarily. The patient 
has lately not liad strength to join in other children’s games. The 
appetite has grown continually worse. Decreased alarmingly in weight 
on account of which a visit was paid to the doctor, who sent the patient 
to hospital. The doctor who sent the patient felt a tumour in the abdo- 
men in the centre line between the navel and proc. xiphoideus. 

St. pr. Pale, somewhat weak. AVeight 12,100 grams. Deduced sub- 
cutis. Reduced turgor. “Rosciikranz”. 

The muscular walls were soft. In the centre line somewhat to the 
right and reaching from the epigastrium to a couple of cms. under 
the navel, was a 10 — 12 cms. long, hard, knotty resistance, not tender. 
The liver j)ercutiently not enlarged. 

Per rectum; In rectum considerable quantities of medium hard scy- 
bala the size of a thumb-end. Ampulla recti great. 

Decursus; The bowels discharged only with enema given every other 
da 3 ^ Spontaneous movement 30.4. (7 days efter entering hospital.) 
After that again enema. No increase in weight. 

Operation 8. 5. 1945. Splanclmeclomia 1. sin. The ineision 8 cms. long. 
The nerve bundle was found to be 1 mm. thick and 2 cms. of same were 
removed, this being n. splanchnicus major, while minor was not dis- 
tinctly separable. Further a great part of ganglion coeliacum was 
removed. After this the s)'mpathicus bundle wms prepared near the 
kidney and 1 cm. was removed. Catgut sutures and a couple of silk 
sutures in the muscles. 

The day after operation the bowels discharged by enema. Sixth 
day after operation spontaneous movement. After ninth day spon- 
taneous movements, first 2 consecutive days, then every other day. 

The patient Avas discharged 22nd day after operation. 

Case 2. A boy, age 10 months. 

Weight at birth 3,780 grams. Function of boAA'cls generally sluggish. 
Was received into the Children’s Hospital for AA^eakness (Dystrophia) 
2 months previously. After return from hospital movement every 
4th day. 

St. pr. Pale and weak. Weight 5,550 grams. Elasticity and turgor 
reduced. Abdomen SAVollen, not visible peristalsis. By palpation resist- 
ance felt to left betAA^een naA^el and sp. iliaca ventralis. 

Per rectum: Ampulla great, hard lumps of evacuation. 

Decursus: Vomiting slight, almost CA’^ery other day. Often enema 
and some spontaneous movement. 

Operation 22. 5. SplancJiectomia 1. sin. Cross incision. At aorta several 
lymph glands, Avhich hampered detection of nerve bundle. Splanchnicus 
thin, of Avhich 3 parts removed, together 2 cms. 

After sixth day daily movement. 2. 6. Small pneumonial focus at 
right top. 




Fig. 1. Case 1. A boy, .S years 10 months. 
Irrigoscopy before splancbnectomy. 


Fig. 2. Same case, r> weeks after 
operation. 




Fig. 3. Case 2. A bo^y, 10 montlis. 
Irrigoscopy before operation. 


TuovineN: Splanchnectomy by Megacolon CoDeenitum. 



Fig. 4. Case 2. S days after operation. 


Fig. 5. Case 3. A boy, 9 months. Irri- 
goscopy 8 days after splanchncctomy. 



Fig. 6. Case 3. 16 days after operation. 
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, i7aW-5. A' boy, age’9 moutlis. .'Biitered lS. 5. 1945. - • ' 

AVeigbt at birth 3,700 grams. While patient received mother’s milk 
movements several times a 'day.- After that .irregular movements. with 
increasingly longer intervals, at the same time much evacuation inter- 
mixed with hard lumj)S. Abdomen mrich swollen, after movenient 
normal. Appetite and development good in spite of suffering.' Arrived 
at hospital on account of no movement in 18 days. 

■ St.'pr. Weight 8,000 grams. Lively. Elasticity and turgor normal. 
Abdomen and muscular walls normal. 

Per rectum; Ampulla great, hard lumps palpated in rectum. 

■ Operation 23. 5. 1945. Splanchncclotma 1. sin. Cross incision as in 
previous cases. Splanchnicus in the usual place, 2 very thin and 1 thick, 
of 1 mm. thickness. Of these all were receded. 

2 days after operation movement sirontaneous. Fifth day after oper- 
ation yellow and normal evacuation. 4. 6. condition good, daily move- 
ment. Some rheum in the evacuation. 

Case 4. A boy, age 7 years. Entered 16. 6. 1945. 

Stomach and bowels function normally until 2 years of age, ^vhen 
patient began to defecate involunta^il 3 ^ The attempts of the mother 
to make movements of the child regular unsuccessful. At movements 
the patient complains of pains in the anal opening. The consistency of 
evacuation has been of medium firmness. 

St. pr. Weight 21 kgs. Looks healthy. Nutr. condition good. 

Abdomen somewliat swollen, muscular walls soft. Small fissure in 
anus, only very little tender. 

Per rectum; Ampulla great, hard lumps palpated in rectum. 

26.6. Spla7icJmeclomia 1. sin. N. splanchnicus branches immediately 
after passing through the • diaphtagma, which makes it somewhat 
difficult to detect. .The nerve (both spl. major and minor) receded in 
lengths of 1 cm. 

Spontaneous movement only 11th day after operation. Then spon- 
taneous movements every second day. Patient sent lioine 18th day 
after operation. At discharge the abdomen swollen as before. Roentgen- 
examination 17 days after operation showed ]io change in lumen of 
intestine. 

Case 5. A case of relapse. A boy, 3 years. Entered 20. 6. 1945. 

Abdomen has always been swollen. The child has always had diffi- 
culties of evacuation. At age' of 3'months deformity of intestine was 
stated in a hospital in Viipuri. At age of 2 years 21 . 8. 44 splanchnec- 
tomy was performed in the district hospital at Mikkeli. After the opera- 
tion the patient had proper spontaneous movement during one month, 
after which the mother had to recommence -with 'enema. The abdomen 
has become still more swollen. 

St. pr. 13 kgs. Nutr. condition somewhat weakened. Com- 

plexion a little pale, elasticity reduced, turgor normal. A scar after 
leftsided splanchnectomia. 

■ Abdomen much swollen, muscular walls soft, thin, receding, By left 
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hypogastrium is felt a 15 cms. long resistance the thickness of a fist 
which disappeared after enemas. ’ 

26. 6. Splanclmectomia 1. dx. N. spl. major 2 mms. thick, easily de- 
tected, 1 cm. length receded. 

Spontaneous movement 12 days after operation, then enema and some 
spontaneous movements. IS days after operation the abdomen was as 
swollen as before operation. 4 weeks after operation quantities of scyhala 
in ampulla felt per rectum. Eoentgen-cxamination 3 weeks after opera- 
tion shows no changes in the lumen of intestine. 

The patient has not been helped by second operation either. 

From the above described 5 cases it appears that no complica- 
tions occurred, except the small pneumonial nest in the child with 
dystrophia (Case 2) 11 days after operation. 

I wish to mention that I have left out of the therapeutic measures 
the obvious method of teaching tlie cl)ild to defecate regularly. 
"With the children in question this would have met with no success 
and could have been tested only in one case. Formerly, a few years 
ago, I caused sympathicus blockades by injecting solution of 
novocain near the spot where at the operation the nerve was to 
be receded. As these blockades have a passing effect and splanch- 
nectomy has gained greater support, I have in the above cases 
performed the operation immediately without pre\aous blockades. 

3 cases out of the five have profited by the operation. Those 
wlrich have not were of the ages 7 and 3 (Cases 4 and 5). It seems 
as if the operation has better effect at a younger age, especially 
in infants, in which the anatomical changes in the intestine (dila- 
tation and hypertrophy of the wall of the bowel) have not yet 
become too great. It appears to indicate that the treatment of 
older children (over 3 years) should be begun by blockading the 
splanchnicus, and if the effect of the blockade is favourable, con- 
tinued by the treatment with .splanchnectomy. 


Summary. 

In Finland Hamalainkn began in 1938 to use splanchnectomy 
by Megacolon congenitum. The author has during 1945 performed 
the operation on 5 cases between the ages of 9 months — 7 years. 
In three cases the peristalsis has begun to function after splanch- 
nectomia and roentgenologically the dilatation of the intestine 
has receded. The two cases which did not react were of the ages 
7 and 3, the latter a case of relapse after splanchnectomia a year 
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previously. The author suggests that splanchnectomy should not 
be performed on children over 3 years before several splanclmicus 
blockades with favourable effect have been made. 

Ziisammenfassung. 

In Finnland verwendete Hamalainen als erster die Splanch- 
nektomie bei Megacolon congenitum. Verf. hat im Jahre 1945 
in 5 Tallen bei Patienten im Alter von 9 Monaten bis 1 Jahren 
die Splanchnektomie vorgenommen. In 3 Fallen begann die Peri- 
staltik nach der Operation zu funktionieren, und rontgenologisch 
Hess sich ein Zuiuckgehcn der Darmdilatation nachweisen. Die 
nicht ansprechenden Falle waren ein Tjahriges und ein 3jahriges 
Kind, und zwar lag bei letzterem ein Riickfall nach einer 1 Jahr 
friiher vorgenommenen Splanchnektomie vor. Verf. ist der Ansicht, 
dass die Splanchnektomie im Alter von iiber 3 Jahren nicht zur 
Verwendung kommen soli, ohne dass eine oder mehrere voraus- 
gehende Splanchnikusblockaden gvinstige Wirkung gegeben haben. 

R6sum(5. 

C'est Hajialainen qui utilisa le premier en Finlande la splanch- 
nectomie dans le megacolon congenital, En 1945, Tauteur a ex6- 
cute la splanchnectomie dans 5 cas chez des malades ages de 
9 mois a 7 ans. Dans 3 cas, la peristaltique a commence a fonc- 
tionner apres reparation et la radiographic a permis de constater 
que la dilatation avait retrocede. XJn enfant de 7 ans et un de 3 
ans ne reagirent pas; le second cas etait une r^cidive posterieure 
d^un an a une splanchnectomie. L’auteur est d^avis qu’au-dessus 
de 3 ans il ne faut pas recourir a la splanchnectomie avant d"" avoir 
precede a un ou plusieurs blocages du splanchnique dont les re- 
sultats out ete favorables. 
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On the Practical Importance of the Clinical 
Determination of the Basal Metabolic Rate 
in Thyrotoxicosis. 

By 

JOHANNES WAHLBERG. 


As I have emphasized in my monography on the diseases of the 
thyroid gland in Finland^, the goiter endemic in Finland is char- 
acterized in the first place — next to the high frequency of 
adenomas — by an abundant occurrence of thyrotoxicosis. As a 
consequence thereof, it is of a relatively great practical importance 
to form a correct judgment on cases of thyrotoxicosis in a clinical 
material, especially with regard to the diagnosis and the therapy. 
This concerns in the first instance surgery and internal medicine, 
but to a certain degree also all other branches of medicine. It has 
been believed that in the clinical determination of the basal meta- 
bolic rate a method had been found, which wmdd be specially 
apt to simplify some of the most difficult problems connected 
with the clinic of thyroto.xicoses. It is therefore not to be wondered 
at that it has called forth a great interest among our clinicians 
and that the majority of the larger hospitals in our country now 
have a Krogh’s metabolism apparatus at their disposal. 

In my thjnroid monography I have paid special attention to 
the question of the determination of the basal metabolic rate in 
cases of thyrotoxicosis, its practical importance and the numerous 
deficiencies adhering to it. It has become evident since then that 
the technique as well as the judgment of the results still leave 
much to be desired. It therefore appears to be worth Avhile to 

’ Studien iiber die Scliilddrusenkrankbciten in Finnlnnd. Acta nicd. sennd. 
XCIV, 1938, ]). 181—195. 
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take up once more tke (question of tlie practical importance of 
tlie cUnical determination of tlie basal metabolic rate. 

According to tbe opinion now prevailing it can hardly be 
disputed that the tendency to a pathological increase of the activ- 
ity of the organism as a whole and the symptoms pertaining to it 
from practically all systems of organs, can be considered as some- 
thing specially characteristic for the clinical picture in thyro- 
toxicosis. Every manifestation of life of the organism presupposes 
a process of combustion with an oxygen consumption and carbon 
dioxide production. It is therefore evident, that a clinical test, 
wliich would render a numerical measurement of the intensity 
and its -variations in this process of combustion possible, could be 
supposed to facilitate to a considerable degree the sometimes 
great difficulties at the diagnosis of thyrotoxicosis as well as at 
the estimation of the degree of the disease and of its variations. 
Does the clinical determination of the basal metabolic rate fulfill 
these claims in such a way as this seemingly so simple and in 
reality so very subtle method of examination is now handled 
here? Its practical value for the clinic of tliyrotoxicosis depends 
on this. 

Theoretically speaking one might suppose that this question 
could no doubt be answered in the affirmative. In practice, how- 
ever, the matter is far from simple, as is often the case when a 
physiological test is applied to pathological material, tlie sick 
human being. 

Already under ‘physiological conditions the determination of 
the basal metaboUc rate of man presents great difficulties. 

By measuring the respiratory gas exchange, that is the quantity 
of oxygen inhaled and carbon dioxide exhaled in a unit of time 
(with ICrogh's apparatus only oxygen absorption), we aim at 
getting as exact an idea as possible of the intensity of the com- 
bustion process, which is going on in the organism at the time of 
examination. Since, as already named, every manifestation of life 
presupposes such a process of combustion, it would be possible 
to imagine theoretically a minimum of gas exchange in a tissue, 
separated from the rest of the organism, w'hich lives, but in all 
other respects does not fulfill any functions. This would be an 
absolute basal nxeiaholic Tate. As soon, however, as this tissue is en- 
visaged as a component of an organ and the organ as part of a 
living organism, a measurement of such a process of combustion, 
which corresponds to such a minimum of life, without function, 



412 


JOHANNES AVAIILBERG. 


would be excluded a priori. Thereby the possibility of determining 
the absolute basal metabolic rate of a healthy individual — whose 
respiratory gas exchange, even in case of a maximally complete 
repose can only be a relative basal melaholisni — is likewise elim- 
inated. 

We kno-w that the combustion -within the organism is influenced 
by all functions of the organs, such as muscle tonus, the activity 
of the organs of circulation and digestion, and also by psychic 
function. The value obtained for the relative basal metabolic 
rate is thus composed of the absolute basal metabolic rate plus 
the value wdiich corresponds to the functions of the organs and 
the psychic acti-\uty, that cannot be eliminated under repose. 

It has been agreed upon for practical reasons, that basal meta- 
bolism (standard metabolism) should mean the respiratory gas 
exchange under certain conditions, e. after 12 hours' rest and 
fasting, and it has been stated that it possesses under these cir- 
cumstances a remarkable tendency to keep stable and to remain 
on the level of an average gas exchange of a great number of 
persons of the same sex and age and with the same weight and 
length. 

But this is a truth with modification. In the first instance, the 
indi^^dual psychic and physical characteristics of every subject, 
which cause an increase of the gas exchange above the value cor- 
responding to the theoretical absolute gas exchange, necessarily 
varies from case to case, and to a degree impossible to determine. 
Secondly, it is equally impossible to estimate precisely the error, 
which -will arise just as surely as the one mentioned, when com- 
paring the value obtained with the normal value, calculated bj^ 
the aid of tables, of a person of the same sex and age and with the 
same weight and length, hloreover wm must add to this all those 
unusually numerous sources of error, which characterize this 
method of investigation, and are caused by the investigator, the 
subject examined or the apparatus. The most important of these 
errors are dealt -nuth in my thyroid monography. The space does 
not allow to discuss them here. 

The above named statements elucidate the fact, that we have 

— when determining the basal metabolic rate of healthy persons 

— to take into consideration numerous sources of error, of which 
some occur constantly and others sporadically. Their influence 
on the result can certainly be affected by some factors, such as 
•competence of the investigator, the qualities of the appliances 
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and a selection and training of the subjects to be examined. These 
pitfalls, however, can never be completely eliminated and their 
influence on every separate case cannot be estimated. Experience 
proves that this is the case, that when testing healthy individuals 
results are obtained, which even under most favourable condi- 
tions may vary from the calculated normal value up to 5 per cent, 
in the negative and 10 per cent, in the positive direetion, in some 
cases even more. 

How much more will not these sources of error make their 
influence felt in examinations of 'pathological material and specially 
of thyrotoxic patients. 

As a matter of fact, just such symptoms are characteristic for 
thyrotoxicoses, as are related to somatic or psychic functions, 
which are apt to complicate the carrying out of a reliable basal 
metabolism determination, owing to their having a tendency to 
heighten the respirator}’’ gas exchange above its basal value in 
different cases and under different circumstances, varying from 
case to case to a degree, which cannot be determined in every 
separate case. Among such symptoms let only some of the most 
important ones be named here: physical and psychic lability and 
lack of self-control with for this disease characteristic, more or 
less semipurposeful movements, hyperactivity, varying moods, 
exaggerated joyfulness and deep depression, tremor, muscular 
asthenia with a compensating hypertonus of the musculature, 
an increase of the respiratory frequency and of the activity of the 
auxiliary respiratory muscles, disturbances in the circulatory 
organs with tachycardia, which to a changing degree heightens 
the activity performed by the heart muscle itself, a tendency to 
myocard damage with heart failure and to hypertony, an increased 
intestinal peristaltic etc. 

It is furthermore known to be a characteristic of the thyro- 
toxicosis that no symptom is pathognomonic, but that they all 
vary from case to case, as they occur in an extension and to a 
degree, infinitely varying. 

Moreover we must take the fact into consideration, that in 
th}T:otoxicosis not only the real basal metabolism, but also the 
dynamic effect of every increase in the physical and psychic 
activity upon the gas exchange is heightened to a degree, varying 
from case to case as to extension and intensity, which cannot 
either be determined. 

The basal metabolism determination differs from all other 

27 — ^i5^i7S7. Ada cliir. ScdiHlitiav. Vol. XGIII. 
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methods of clinical examination in the respect, that a reliable 
result presupposes an active participation on the part of the per- 
son examined and a cooperation between the latter and the exam- 
iner, which it is specially difficult to achieve just in cases of 
th}T:otoxicosis. 

Lastly we have — under the here prevailing circumstances — 
not enough personnel or other resources, which would make it 
possible that the determination of the basal metabolic rate should 
be effectuated always by a physician, sufficiently familiar vdtli 
and experienced in the physiology of the methodics and its tech- 
nical performance, either personally or under his immediate 
guidance or supervision. 

Just in borderline cases and uncertain cases we must therefore 
take into consideration, that the value obtained may not show 
any increase or only such a small one, that this may depend upon 
the same factors, which cause an increase already under physiolog- 
ical conditions, or that an unexpectedly high value may be imag- 
ined to result from the sources of error recently named. In such 
cases which are diagnostically clear ovdng to other clinical symp- 
toms, the determination of the basal metabolic rate naturally 
becomes superfluous. 

This eliminates the 'practical diagnostic importance of the clinical 
determination of the basal metabolic rate in cases of thyrotoxicosis, 
such as it is being performed under the circumstances here, nearly 
exclusively by laboratory assistants without sufficient theoretical 
and practical training and without competent supervision. 

A somewhat greater value may be ascribed to the basal metab- 
olism determination as a means of following the variations m the 
intensity of the disease. But for this a practically speaking factory- 
like extent of apparatus and staff is necessary, as is the case in 
the big thyroid clinics in the United States, which cannot be ac- 
comphshed under the here prevaihng circumstances. Eveii in tins 
respect it must be oioned that it is best to content oneself loith the rest 
of the clinical symptoms. 

It can certainly be said against this point of view, that it is 
always best to have as many factors as possible to build one s 
opinion on. This argument applies as a matter of fact to aU other 
clinical symptoms of thyrotoxicosis, but it does not, because of 
the above named facts, bear upon the determination of the basal 
metabolic rate in cases of thyrotoxicosis. 

In my thyroid monography I have expressed the opinion, which 
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was generally adopted among specialists at tlie time when tliis work 
was published, that a satisfactory clinical and scientific study of 
the tliju-oid diseases could not be carried on without determination 
of the basal metabolic rate. The experience with about one and a 
half thousand cases of basal metabolic determination, performed 
for the most by me personally, compared with clinical observa- 
tions on results of operations and with the postoperative histo- 
logical investigation, have with an evidence increased throughout 
the years, brought me to the conviction, that the clinical deter- 
mination of the basal metabolic rate in cases of thyrotoxicosis, such as 
it is carried out here, is of a very doubtful value whe7i comyared iviih 
the observations of other clinical syniftoms and the histophysiological 
picture. It is as a matter of fact so seldom of any use and so often 
apt only to lead astray, that it can, for the time being, practically 
speaking be reli'nqui shied altogether. Scientific investigations must 
naturally be considered an exception. But the tests should then 
be made by the investigator himself, provided that he is familiar 
with the physiological foundations as well as with the practical 
methodics, which unfortunately has not always been the case 
until now. 

Concerning the hypothyroses the circumstances are somewhat 
different in such a respect, that the subnormal values of the basal 
metabolism determination are as a rule more reliable, than the 
abnormally high ones. Moreover the clinical picture of some light 
forms and subhypothyrotic states is sometimes so difficult to 
interpret, that a decreased basal metabolism can play a relatively 
important role for the diagnosis and therapeutics. But such cases 
are anyhow rather rare, and one is in any case usually obliged to 
use thyroid preparations ex juvantibus according to all other 
clinical symptoms. 

Summary. 

The author warns of an overestimation of the value of the basal 
metabolism test in thyrotoxicosis. He thinks, that the experience 
has shown, that the method as a guide for the diagnosis and the 
therapy in thyrotoxicosis, especially in slight and in borderline 
cases, so seldom is of real value and so often is directly mislcad- 
ing, that it with impunity may be abandoned from practical 
clinical use, if it is not carried out in a laboratory filling high de- 
mands or of an experienced expert personally or under his direct 
supervision. 
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Zusammenfassuiig. 

■^^erf. warnt vor einem tjberscliatzen cler Bedeutung der Grund- 
nmsatzbestimmimgen bei Thyreotoxikose. Er ist der Ansicht 
dass die Erfalirung gezeigt hat, dass die jMethode fiir die Diagnose 
und Therapie der Tln^eotoxilvose, besonders in leicliten Eiillen 
und Grenzfiillen, so selten von wirldichem Nutzen und so oft 
direkt irrefhlirend ist, dass sic ans dem praktiscli-klinischen 
Gebraucli oline weiteres gestriclien werden kbnnte, falls sie niclit 
in einem, liohen Eorderiingen entsprechenden, Speziallaborato- 
riuni Oder von einem erfahrencn Eachmann personlich oder unter 
seiner direkten Leitung zur Ausfiihriing kommt. 

R<5sum6. 

L’auteur met en garde contrc nne siircstimation de la valeur de 
la determination du metabolisme basal dans la tliyreotoxicose. 
II estime que rexperience a demontre qne comme indicateur du 
diagnostic et de la therapeutique de la tli}T.-eotoxicose, speciale- 
ment dans les cas Icgers on dans les cas-limites, la methode a si 
rarement une signification pratique ct conduit si frequemment a 
des conclusions erronees qu elle peut etre supprimee sans incon- 
venient de la pratique clinique, a moins qu’elle ne soit effectuee 
dans uii laboratoire special dc trcs haut standard on bien i)ar un 
specialiste competent personnellement on sous son controle im- 
inediat. 



From the Surgical Children Department of the Hospital 
“Diakonissanstalten” in Helsingfors. 

(Surgeon in Chief: G. WallgRBN, M. D.) 


Treatment of the Congenital Flat-Foot. 

By 

G. WALLGREN. 


Pes calcaneo valgus cong., sometimes called a mallet foot, is not 
so scarce, as many people believe. According to Kustneu it was 
met with in 5 per cent of all the children examined by him, and 
vSpitzy found this deformity in 1 per cent of his cases. But the 
author anyway considers these figures even too high, at any rate 
what regards the population in Finland. This deformity in its 
more severe form occurs about as frequently with us as the con- 
genital club-foot, or in about 1 promille of the cases. 

The deformity in question (Figure 1) is characterized by a con- 
vexity of the sole, which makes the dorsum straight or slightly 
concave. The foot may often be supernormally dorsoflexed, to 
such an extent that it touches the anterior side of the leg, Avhereas 
the plantar flexion is reduced. The lowest point is the heel, Avhich 
stands in valgus. The fore-foot also is pronate and simultaneously 
abduced, in such a Avay that os naviculare and caput tali protrude 
on the medial side of the foot, Avhich appears long. 

NoAA’-adays this deformity is considered due to arrested fetal 
development (Bohm). Amniotic inhibition as Avell as faulty dispo- 
sition of the hereditary plasm may also occur. 

The treatment should be started as early as possible, preferably 
on the 10th day of life, or as soon as the mother can come regularly 
once a Aveek Avith her child to the surgeon in charge. These measures 
should be taken in order to prevent the deformity from deAmloping 
into irreparable flat-foot, causing the gravest trouble to the adult. 
According to experience gained, the condition of such a foot 
can no longer be improved after the first year of life inspite of 
plaster bandages, operations and prolonged treatment. The critical 
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time with regard to the treatment is the age when the child begins 
to walk, as the surcharge aggravates and fixes the foot deformity 
in question. That is the reason why the treatment must he finished 
before the child takes an upright position. 

Different kinds of splints for correcting this deformity are men- 
tioned in the orthopaedic manuals. They prove, however, to be 



Figuio 1. Congcnitnl flat-feet. 



Figure 2. Congcnitnl flat-feet rinder treatment with 
cinstoplast bandage. 

rather impossible in practice, and are unpractical even at a 
special hospital with its specially trained staff. 

A considerable improvement was introduced by Spitzy, who 
pressed the foot together like that of a Chinese woman in olden 
times, whereupon the position was fixed with flannel bandages, 
fastened with a mastic solution. Everyone who has the least idea 
of little children’s ability to wet themselves, understands how 
inconvenient such a treatment is in practice. 
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Hohmann recommends tlie method used by him according to 
which the foot is redressed to begin with in the same way as in 
the treatment of club-feet, whereupon the Achilles tendon is 
lengthened and the foot is finally tenotomized through its posterior 
capsula. As the foot besides must be fixed by plaster bandages, 
that must be repeatedly changed, anyone can understand the 
difficulties tliis should lead to in practice. Any cleanliness is out of 
the question, provided the child is not lying at a special clinic. 

The English authors, as e. g. Walter Mercer and Norman C. 
Lake, in their special papers strangely enough have altogether 
overlooked or but mentioned in passing this complaint, which 
causes severe invahdity, whereas the club-fot, which immediately 
strikes the eye but leaves a shghter degree of invalidity, is always 
discussed in detail. 


The Author’s Method. 

Elastoplast has proved very suitable for correcting deformities. 
The advantage of elastoplast as compared with any other adhesive 
plaster is its elasticity permitting such a degree of movability, 
that it does not press or injure the sldn. Even the very sensitive 
skin of little children endures well an elastoplast bandage. As 
elastoplast does not absorb fluid, it may be used nith advantage, 
inspite of the infants being always wet. 

The author began consequently to use elastoplast in the treat- 
ment of congenital flat-feet according to the follovdng method. 

The treatment is commenced Avith as early as possible. The foot 
is redressed Avith the hands without narcosis, and the entire foot 
is softened as much as possible. Os naviculare and caput tab are 
pressed into their correct places and the plantar arch is pressed 
upwards. The foot itself is transferred into drop-foot position, 
whereat the heel is pressed up- and backwards. 

After the foot has been thus remodeled, the position is fixed 
with elastoplast as appears by the figures in the text. 

Figure 1. Out of paste-board or thin cardboard is cut a 2 cm. 
wide strip, which is rolled into a compact roll, 1 cm. in diameter, 
and covered besides with elastoplast, which keeps the roll together 
and prevents it from absorbing fluid. The roll is applied under the 
foot at the place where the plantar arch should be. 

Figure 2. The roll is fixed with a circular elastoplast strip, 10 cm. 
in length and 2 cm. wide = the elastoplast strip 1 in the Eigures. 
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Three more elastoplast strips from 2 to 3 cm. wide and about 15 
cm. in length are cut besides. 

Figure 3. One of the elastoplast strips is applied as appears by 
strip 2 in the Figure, whereat an attempt is made to fix the foot 
in club-foot position, thus in equinovarus or in other words in a 
position diametrically opposite to the original one. 

Figure 4. Strip 3 is applied vice versa or as a mirror picture of 
strip 2. The foot attains thereby a median position. 

Figure o shows how the last strip 4 is applied in order additionally 
to fix the foot in drop-foot position, viz. from the sole over the heel 
up the calf. 

Figure 6 shows the completed elastoplast bandage as seen from 
behind. 

Figure 7. In some more severe cases the aim may be sooner 
attained in case strip 4 is applied from the dorsum of the foot over 
the toes, along the sole, over the heel and up the calf. A stronger 
compression of the foot is thus achieved, like that attained with 
the flannel bandage used by Spitzy. Apphed in this manner the 
bandage, however, causes pain, wherefore the children are restless 
and cry during the first day, whereas they otherwise are but 
surprisingly slightly troubled by their bandages. 

This deformity is mostly bilateral, and both the feet can be 
treated at the same time. 

After the elastoplast bandage has been applied, the leg is band- 
aged with ordinary gauze, which prevents the elastoplast strips 
from coming loose or get out of place, when the child is kicking. 
The bandage at the same time protects against soiling by excre- 
ments. 

The gauze bandages are renewed each time the swaddling 
cloths are changed, whereas the elastoplast strips, that stand urine 
well, are renewed once a week by the surgeon in charge. 

The child is bathed in the ordinary way, save that the feet 
covered with elastoplast are kept out of the water. The legs are 
Avashed AA-ith benzine or alcohol by the surgeon AA'hen changing the 
elastoplast bandages. 

The roll under the sole may often be taken aAA^ay after three 
AA'eeks, AA'hereas the remaining three elastoplast strips are still 
applied in the same AA^ay as preAuously, until the deformity is 
completely corrected. This takes from five to six weeks on an 
average. Considerably more time is hoAvever required in some cases 
before a satisfactory result has been obtained. This is the case 
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especially if the treatment is not started until the child is a few 
months old. 

Provided irritation of the skin is observed, nothing prevents 
one to leave the bandage away for a few days, during which time 
the child, the feet as well, is bathed every day, whereupon the 
treatment is resumed again. 

The results attained by means of this method are good, in some 
cases excellent even, provided the treatment was begun at the 
right moment, at the latest nothin the first month of hfe. The shape 
of the ugly, deformed foot is quite natural after the treatment, 
and an after-treatment similar to that used for the correction of a 
slight degree of flat-foot in cliildren may be eventually required. 


Summary. 

The frequency of pes calcaneovalgus cong. according to the 
author amounts to about 1 promille in Finland. The treatment 
should be commenced mth as early as possible, preferably from 
the 10th day of life. Manual redression with elastoplast fixation 
according to the figures in the text has proved the best method of 
treatment, which usually takes from five to six weeks if started 
in time. The results are good. 


Zusammenfassung. 

Pes piano valgus congenitus kommt nach Verf. in Pinnland 
bei etwa 1 "/oo vor. Die Behandlung ist moglichst friih einzuleiten, 
am besten vom zehnten Lebenstage an. Die beste Behandlung 
besteht in manueller Kedression und Keposition mit Elastoplast- 
fixation wie auf den hier gebrachten Bildern. Die Behandlungs- 
dauer betragt in gewohnlichen Fallen 5 — 6 Wochen, falls die Be- 
handlung zeitig eingeleitet wird. Die Erfolge sind gut. 


B^sum^. 

Le pied plat valgus congenital se rencontre, d’apres hauteur, 
chez environ un sujet sur mille en Finlande. II faut que le traite- 
ment commence le plus tot possible, de preference des le dixieme 
jour apres la naissance. La meilleure therapeutique est celle par 
redressement et reduction manuals, avec fixation au moyen 



Tables for Calculation of Exact Measurements 
of Radiograplied Objects. 

By 

OARL WEGELIUS. 


As is known, the radiographs’ character of centrally projected 
shadows implies that the photographed objects are more or less 
magnified and, in addition, distorted as regards shape. In the 
following only the projective variations in respect of measurement 
are dealt with. With regard to shadow distortion I refer to the 
special literature in question (Nos. 8 — 9 in literary references). 

To the size-relations of internal organs in the human organism 
which are invisible to sight and to their variations a considerable 
diagnostic significance in many respects is often attributed. In 
internal medicine the determination of the size of the heart is in 
this particular of main importance, in gynaecology measurements 
of pelvis and determination of the size of the skull of the foetus, 
in surgery localization and measurement of foreign bodies, frac- 
tures and so on. In orthopaedy great attention has lately been 
paid to the intervertebral spaces, especially with regard to discus 
prolapsus and discus degeneratio and spondylolisthesis, to mention 
some further instances. In all these cases there is a well grounded 
need of obtaining exact measurements, these being mutually 
commensurable, in contrast to the size-relations of the shadow 
pictures. 

It is known that the magnifying phenomenon is the result of 
the influence of two factors, in part the focal distance, z. e. the 
distance between the X-ray tube and the film-plane, in part the 
distance between object and film. These relations are theoretically 
indicated in most handbooks, elucidated with schematic sketches, 
see fig. 1. On the other hand, there are seldom tables, which show 
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the enlargement in figures, enabling the calculation of the size 
of a photographed object to be carried out. In medical literature 
I have only found such tables published by Eggert and Bauer. 
Instead of a table Gfrorer uses a nomogram, where corresponding 
enlargements can be graphically deterimned. All the tables and 
nomograms express in percentage the enlargement which the 
objects undergo with differing relations of projection; they thus 
start from the real size of the unknown object. 



Pig. I. Principles of shadow formation by central projection; 
light from a point L is falling on a film-plane C. The 
shadow of the interposed object 0 is magnified. 


For the practical physician, however, a determination of tlie 
size of the object by the aid of such tables, based on indirect 
calculation, means a very circumstantial process of calculating. 
Therefore a table for direct examination has been compiled. The 
enlargement is here given as a coefficient of correction, whereby 
the distances measured on the radiographs are directly multiplied 
with regard to both factors, focal- and object-film-distance (we 
postulate that linearly measured distances run parallel with the 
film-plane). The advantage of using the above-mentioned table 
is obvious. The distances and the size-relations of the radiographs 
are transformed direct into accurate measurements, without un- 
necessary calculations. A few examples may elucidate the use of 
the table. 

TliG height of the hones, intervertebral space or an eventual sjion- 
dylolisthesis radiographed with 50 cm focal distance at a distance of 25 
cm from the film-plane is thus actually only 0.50, ?. e. half of the por- 
trayed size. If the focal distance is increased to 200 cm the correction 
will be only 0,8 7 times the size of the picture, whicli gives ns a con- 
siderably more real imago of its size. 
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Tnlilo 1. 


Coefficient'! for shadow-cnlargcmcni. 


Object-film 

distance 

Focal 

distance 

0 cm 

10 cm 

15 cm 

20 cm 

25 cm 

30 cm 

oO cm 

0.5)0 

0.80 

0.70 

O.on 

O.oo 

0.40 

GO » 

0.02 

0.88 

0.7.’; 

0.07 

0.i;8 

0.50 

70 » 

0.5):t 

0.8 fi 

0.79 

0.71 

0.08 

0.57 

SO » 

0.91 

0.88 

0.81 

0.7.’; 

0.C9 

0.G3 

00 9 

0.5)1 

0.89 

0.88 

0.78 

0.72 

0.C7 

100 9 

O.n.'. 

0.90 

O.s.', 

0.80 

0.75 

0.70 

120 9 

0.9O 

0.92 

0.87 

0.88 

0.79 

0.75 

loO 9 

0.5)7 

0.98 

0.90 

0.87 

0.88 

0.80 

200 9 

0.9S 

O.O.') 

0.92 

O.no 

0.87 

0.85 


The transversal (lininclcr of a heart, photogrnj)licd at a distance of 
150 cm with a calculated objcct-film-distancc of 15 cm, has to be mul- 
tiplied by the corrective coefficient O.no in order to obtain the actual 
measurement. The same heart measured and radiographed at a distance 
of 50 cm has to be multiplied by the corrective coefficient O.'O. The 
difference in figures between the enlargement at various distances is 
scon without further from these instances. 

The true conjugate in a pelvis photographed at a calculated objcct- 
film-distance of 30 cm has to be corrected by the coefficient O.so when 
photograjdicd at a distance of 50 cm, which implies that the measure- 
ments read on one picture arc to be reduced by more than half. The 
same pelvis opening radiographed at a distance of 150 cm has, however, 
to be reduced by the correction coefficient O.so, which shows the decisive 
influence which the distance of the picture has with regard to the repro- 
duction of size. 

As will be seen, the table is calculated with a graduation of 5 cm 
variations of the object — film-distances, as well as of the usual 
photographic distances — from 50 to 200 cm. Through interpola- 
tion between the data in question, also the relation lying in be- 
tween can naturally be calculated with satisfactory exactitude. 

In addition to the above-mentioned direct projective enlarge- 
ment there is in X-ray photography another factor of a certain 
importance as regards the exact rendering of the objects, viz., 
the relation between core shadow and rim-shadow, which cannot 
always be distinctly limited. As owing to physical conditions, the 
radiation of X-rays from the focus in the tube cannot be limited 
to one point, this must always be a surface, a correct central 
projection cannot be obtained. The cone of light will consist of 
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ray lines, crossing one another, see fig. 2, with a rim-shadow as a 
result. This shadow diminishes in conformity with a decreasing 
object-film-distance and diminished focal surface. With a 2 kW 
tube and with modern tubes with rotating anode, the focal diameter 
is about 1 mm, while with the 6 kW tubes in general use nowadays, 
it is about 3 mm. The size of the rim-shadows is reproduced below 
in the form of a table arranged in conformity with Table 1. 



Fig. 2. Principles of the riin-shndow fonnntion on the filni-i)lnno C 
by projection of nn interposed object 0 from 
the focnl-spot L of a X-ray tube. 


As appears from these tables, by using tubes Avith 1 mm focal 
diameter, the lim-shadow is relatively small and even in the most 
unfavourable cases does not attain a size of more than 1.5 mm, 
Avhile it is not more than 0.4 mm Avhen radiographing the skeleton 
by the very ordinary data of 70 cm focal and 20 cm object — ^film- 
distance. If tubes Avith 3 mm focal diameter are used, the corres- 
ponding values, hoAvever, are 4.5 and 1.2 mm, Avhich are surpris- 
ingly great. 

In the usual reading of radiograph measurements, it is generally 
the case that also the rim-shadoAv is calculated. When this is added 
to both the limits of a linearly read measurement, the A'^alues in 
the tables must be calculated tAvice. This double share of the 
rim-shadoAV in the measurement of the X-ray projection is con- 
stant for giA'^en data and independent of the size of the object; 
It must consequently in all cases first be subtracted from the 
measurements of the picture before transformation to exact 
measurements by the aid of Table 1 can take place. The use 
in practice of Tables 2 and 3 appears from the instances mven 
beloAv. 




428 


CARL WEGELIUS. 


Table 2. 


Size of rim-shadow in mm by a tuhis with 1 mm focal diameter. 


Object-film 

distance 

Pocal 

distance 

5 cm 




25 cm 

30 cm 

1 

50 cm 

m 

0.25 

0.43 

0.G7 

1.00 

1.50 

60 » 


0.20 

0.33 

0.50 

0.71 


■f 1— ■—■I 

O.os 

0.17 

0.27 

0.4O 

0.5G 

0.75 



0.14 

0.23 

0.33 

0.45 




0.13 

0.20 

0.29 

0.38 

0.50 

rn^^BIINNNM 


0.11 

0.18 

0.25 

0.33 

0.43 




0.14 

0.20 

0.2G 

0.33 

1 iiWMWMBWi 



0.11 

0.15 

0.20 

0.25 

Bl «!■■■■■■ 


HE 9 

0.08 

O.n 

0.14 

0.18 


Table 3. 

Size of rim-shadow in mm by a hibvs luith S mm focal diameter. 


Object-film 

distance 

Focal 

distance 

5 cm 

10 cm 

15 cm 

20 cm 

25 cm 

30 cm 

50 cm 

0.33 

0.75 

1.29 


3.00 

4.50 

60 » 

0.27 

O.co 



2.14 

3.00 

70 .) 

0.23 

0.50 



1.C7 

2.25 

80 » 

0.20 

0.43 



1.36 

1.80 

90 » 

0.18 

0.38 



1.15 

1.50 


O.IG 

0.33 



1.00 

1.29 

1120 0 

0.13 

0.27 



0.79 

1.00 

|150 .) 

O.io 

0.21 



O.go 

0.75 


0.08 

0.10 



0.43 

0.53 


An outline of the heart, photographed with an ordinary 6 kW tube 
(accordingly a focal spot with 3 mm diameter) at 50 cm focal distance 
and with 20 cm object-film-distance, encloses, according to Table 3, 
a rim-shadow of 2 mm breadth. This measure is to be added, e. g. to its 
transversal diameter, on both the left- and right-hand sides: the share 
of the rim-shadow is therefore 2x2 = 4 mm. This value is first to be 
taken from the transversal diameter measured on the picture. Only 
then can this be multiplied by its projective coefficient of correction, 
which in the case now in question was O.go. (See Table 1.) As this value 
is independent of the si^e of the object, it is the same for any body by 
these given projective data, even for a small foreign body. 

The use in practice of the above-mentioned correcting system 
naturally presupposes knowledge of the factors necessary for its 
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use. For tlie determination of tlie projective enlargement tliis tlius 
applies to tlie focal and the ohject-film-distances, for the rim- 
shadow again to the focal distance. Of these data the focal distance 
is naturally known from the i>hotographing. The object-film- 
distance again can be approximately estimated with sufficient 
precision by confrontation with the anatomical relations in ques- 
tion. In many cases there is besides a projection in two planes of 
the object, at right angles to each other, resulting in corresponding- 
ly greater exactitude in the judging of the measurements under 
examination. Finally, the focal diameter depends on the model 
of the X-ray tube. These three data, the focal- and object- 
distances, and focal diameter ought, with a little good will, to bo 
noted down dm'ing the film treatment, at the same time as name, 
date and any other information. In this way one obtains an often 
unforeseen, but later highly appreciated possibility of commen- 
surating pictures, photographed under varying pict\irc-technical 
conditions. 


Summary. 

A table is given for direct correction to actual object size under 
ordinary photographic conditions of the varyingly magnified 
photographic measurements in the radiograph, due to different 
focal- and object-film-distances. Hereby one obtains even under 
varying conditions of projection exact and mutually commen- 
surable measurements, which is desirable in regard to all statements 
of size-relations in medical X-ray diagnostics. Further, the relation 
between core- and rim-.shadow is observed and measurements are 
given for its correction also. Finally, attention is drawn to the 
desirability of necessary projection data being entered on all films. 


Zusammcnfassuiiff. 

Die verschieden stark vergrosserten Masse im Rontgenbilde 
beruhen auf Avechselnder Fokal- und Objekt-Filmdistanz und 
ermoglichen die Aufstellung einer Tabclle fiir direkte XJmrechnung 
in die wirklichen Masse des Objekts bei den gewohnlichen Yer- 
haltnissen bei Kontgenaufnahmen. Hierdurch erhiilt man auch 
bei wechselnden Projektionsverhaltnissen exakte und unter- 
einander vergleichbare Masse, was in der iirztlichen Rontgendia- 
gnostik bei alien Angaben ilber Grossenverhiiltnisse anzustreben 
28 — 'i547S7. Acta chh'. Scandinav. VoJ.XCIlI, 
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ist. Ferner wurde das ■\''erlialtnis zwisclien Zcntral- und Band- 
scliatten beobaclitet, und es warden Zablen aucb fiir die Korrek- 
tion desselben gegeben. Scldiesslicb wird bervorgeboben wie 
wiinscbenswert es ist, dass auf alien vorkommendcn Filmen die 
notigen Projektionsdaten verzeicbnet werden. 


RfennKS. 

Dans les conditions babituelles do prise de vues radiograpbiques, 
on obtient des images diversement agrandies du fait des variations 
de la distance focale do Pampoule au film et de celles de Tobjet 
au film. L^auteur donne une table permettant la rdduction imme- 
diate des images obtcnues aux dimensions reelles de Fobjet. Cette 
table permet meme d'obtenir, dans des conditions variables de 
projection, des mesures exactcs et comparables entre elles, desi- 
deratum des plus justifies si Pon considere la multiplicity des don- 
ndes concernant les dimensions en usage dans le diagnostic radio- 
grapbiquc medical. Deux autres tables sont relatives aux rapports 
existant entre Fombre nucleaire et Fombre marginale et fournis- 
scnt aussi le moyen de les corriger. Enfin Fauteur souligne com- 
bien il serait ddsirable de noter sur cbaque film les donnees neces- 
saires de projection. 
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From The Norwegian Surgical University Clinic A, Oslo. 
(Chief: Prof. JOHAN HOLST.) 


Closure of the Bronchus in Piieunioiiectomy 

and Lohectoiiiy. 

By 

JOHAN HOLST. 


In 1938 we worked out a simple teclinique for closing tlie bronclius 
after pneumonectomy. We have used tlie teclinique since tlien, but 
our work was interrupted from 1941 — 45, wlien the author was 
abroad on military duties. A preliminary report was made by one 
of the assistents in the clinic, Ulr. John Bo, in 1942.’- 

Since my return the technique has been further developed, and 
we have used it in all cases of pneumonectomy and lobectomy; 

After dissection of the bronchus a solid clamp (Fig. 1) is placed 
close to the bifurcation in pneumonectomies, close to the main 
bronchus in lobectomies, parallel to the opposite bronchus in 
pneumonectomies, and to the main bronchus in lobectomies (Fig. 
1). Another clamp is applied on the pulmonary side, and the bron- 
chus is cut between the clamps. 

A continuous, solid (no. 2 or 3) silk or linen suture is placed on 
the stump and over the clamp, which remains in situ (Fig. 2). As 
the clamp now is removed, both ends are tightened and tied to 
interrupted sutures at each end (Fig. 3). If the suture is properly 
tightened and tied, the suture-line will be airtight. 

The next and most important step is now to get adequate cover 
for the suture-line. 

Originally (1938) the pleura mediastinalis first was fixed to the 
suture line. In addition the stump was buried in the mediastinum 
and extrapleuralized. Having seen the work of Tudor Edwards 
and Price Thomas during the war I feel, that if the stump can be 
buried in the mediastinum and extrapleuralized, as it is possible 

1 Acta Chirurgica Scandinavica 1942, Vol. LXXXVI, p. 433. 
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in most cases of pneumonectomies, — covering witli special flaps 
is unnecessary. I have come to the same conclusion as many others 
in later 5 ’-ears, that it is the burying of the stump in the mediastin- 
um, and the extrapleuralization which is the decisive point 
(Fig. 4). The type of suture does not seem to matter so much for 
reliable healing. 

In one case of pneumonectomy we have buried and extrapleu- 
ralized a bronchial stump with not-airtight suture-line. The post- 
operative recovery was uneventful, without any signs of insuffi- 
ciency. The same experience has been made in experimental work. 

So it seems as if any suture of the bronchial stump will secure 
sufficient closure, if the suture-line is properly covered. On the 
other hand I do not thinlc that any suture-technique, how elaborate 
it may be, vdll be safe if the suture-line is not properly covered with 
connective tissue and pleura. 

The consequence must be to choose the simplest possible suture, 
which avoids opening of the bronchus and allows cutting the 
bronchus as close as possible to the trachea in pneumonectomies 
and to the main bronchus in lobectomies — and then, 'a tout prix’ 
cover the suture-line. 

If the lung, as in some of our cases, has been freed totally in the 
extrapleural layer — and the parietal pleura removed with the 
lung, it may be difficult even after pneumonectomy, to get suffi- 
cient tissue to cover the stump. 

In such cases we have used -pedicted flaps of pleura (Fig. 5) or, 
as I have seen Bbocq do, of pleura and periosteum. 

We have also used free flaps of pleura. 

Since my return to Norway, we have used flaps in all cases of 
lobectomy.^ We prefer to use pleural-flaps when we can get a 
somewhat thickened pleura. If the pleura is very thin, the flaps may 
be difficult to handle and a flap of rib-periosteum and pleura 
(Brocq) may be preferable. 


Results. 

We have used the described technique for closure of the bronchus 
in 11 cases of pneumonectomy, and in 7 lobectomies. 

In the 10 pneumonectomies no case of insufficiency of the bron- 
chial suture or of infection in the pleura occurred. 

* Since my return we do all loLectomies by dissection as I learned in the “Bromp- 
ton School” by Tudoe Edwaeds, Bkice Thomas and Holmes-Selloes. 
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3 of the 10 patients treated with pneumonectomy died in the 
postoperative period: 2 of heart-failure, 1 of contra-lateral 
bronchopneumonia. The bronchial stump was examined at the 
post mortem, and found in order. In the 7 dissection lobectomies, 
where the bronchial suture was covered with flaps, no death oc- 
curred. 

In 6 cases, the remaining lobe expanded nicely, filled the chest 
completely, and the postoperative com’se was uncomplicated. 

In one case a small empyema developed medially over the dia- 
phragm IV 2 week after the operation. The patient is now IY 2 
month after the operation out of bed, apyrcxia. The upper lobe 
has been expanded since the operation, and is now increasingly 
diminishing the caAuty. 

Signs of bronchial fistula to the empyema have not been de- 
monstrated. But we had some difficulty in obtaining an adequate 
flap for covering the suture-line, and the stump proved not com- 
pletely airtight by water test. It seems probable that the small 
empyema was due to some degree of insufficiency and infection 
from the bronchial stump. 
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Fig. 1 c. 

Fig. 1. Site of the clamp in pncnmoncctomy (a) and lobectomy (b, c) Clamp 
applied close to trachea in pneumonectomy and qIoso to main bronchus in 
lobectomy to avoid cnl de sacs, but not too close, 
causing strictures. 



Fig. 2. Continuous silk-suture placed over the Fig. 3. Suture tightened 
clamp. and tied. 


(CLOSURE OF THE 


^»P.' tarte/Tn”' 
»e 4 »stia„„, ,.“ ;je 

PJenralized. 


^^OKCBVS IN p^rr. 

^^^^lONFOTOMY. 


435 



^^'S.5. cov 


Xv. ^• 


'°"‘ne the sut„.„ ,. 

sntnre Jme iviti, « j. 

Podicled flap. 




430 


JOHAN irOLST. 


Sniiiiiiary. 

A curved, solid clamp, strong cnoiigli to crush tlic cartilages is 
used. 

After dissection, the clamp is placed close to the carina and 
parallel to the opposite main bronchus for pneumonectomy. Por 
lobectomy the clamp is placed close and parallel 1o the bronchus 
of the remaining lobe. The clamp .should crush the cartilages. 

Another clamp is applied on the pulmonary side, and the bron- 
chus is cut between the two clamps as close to the central clamp 
as possible. A continuous silk suture is loscly applied over the 
clamp. The clamp is removed, the continuous suture tightened 
and tied. The suture .should be tied so tightly that the suture line 
is completely air-tight. 

The most im])ortnnt point is adequate covering of the suture- 
line. This is done; 

a) In regular ]meumoncctomics by burying the stump in the 
mediastinum and extra])lcurahV,ation. 

b) In c.xtraplcural pncumoncclomics and lobectomies by cover- 
ing the suture-line with ])cdicled or free pleural flaps. 

10 pneumonectomies and 7 lobectomies have been treated with 
this technique. 

In the 'pncumoncclomics }io case of insufficiency of the bronchial 
suture and no case of pleural infection occurred. 

After 1 of the lohcclomies a small empyema developed and had 
to be drained during the postoperative period. In the other cases 
the postoperative course was uneventful. 

The technique has the following advantages; It is simple. The 
bronchus is not opened. No soiling occurs. It allows cutting the 
bronchus more central. It seems to be safe. 


Zusainmenfnssung:. 

Eine gebogene, feste Klemme, die stark genug ist, die Knorpel- 
ringe zu zerslrnmmcrn, kommt zur Yerwendung, 

Bei Pneumonektomic wird die Klemme nach Freipraparierung 
dicht an der Carina, dem Hauptbronchus der Gegenseite parallel 
angebracht. Bei Lobektomie wird die Klemme dicht an dem 
Bronchus des zuriickzulassenden Lobus und diesem Bronchus 
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parallel angebraclit. Die Klemme muss die Knorpelringe zer- 
tiummern. 

Eine andere Klemme wird an der Lungenseite angebraclit, und 
der Bronclms wird zivischen den beiden Klemmen, moglicbst 
dicbt an der zentralen Klemme durcbtrennt. Eine fortlanfende 
Seidennabt wird lose liber der Klemme angebracbt. Die Klemme 
wird entfernt, die fortlanfende Seidennabt angezogen nnd ver- 
knotet. Die Kabt muss so fest geknotet werden, dass die Nabt- 
linie vollig luftdicbt ivird. 

Der wicbtigste Punkt ist zweckmassige Deckung der Kabt- 
linie. Dies gescbiebt folgendermassen: a. Bei gewobnlicber Pneu- 
monektomie durcb Versenken des Stumpfes in das Mediastinum 
und Extrapleuralisation. b. Bei extrapleuraler Pneumektomie 
und bei Lobektomie durcb Decken der Nahtlinie mittels ge- 
stielter oder freier Pleuralappen. 

Mit dieser Technik wurden 10 Pneumonektomien und 7 Lobek- 
tomien bebandelt. Bei den PneumoneUomien ist kein einziger 
Fall von Insuffiziens den Broncbialnabt oder von Pleurainfektion 
vorgekommen. Kacb einer der Lohektomicn kam ein kleines 
Empyem zur Entwicklung und musste postoperativ drainiert 
werden. Bei den iibrigen Fallen glatter postoperative! Verlauf. 

Die Teebnik bat folgende Vorziige: Sie ist einfacb. Der Bronchus 
wird nicbt eroffnet. Es findet keine Verscbmutzung statt. Sie 
erlaubt ein zentraleres Durcbtrennen des Bronchus. Sie scbeint 
ungefabrlicb zu sein. 


Resumd. 

On utilise une solide pince courbe assez forte pour ecraser les 
cartilages. 

Apres dissection, on place la pince pres de la crete et paral- 
lelement a la grosse broncbe opposee, dans la pneumectomie. 
Dans la lobectomie, on place la pince dans le voisinage imme- 
diat de la broncbe du lobe restant et parall^ement a lui. La 
pince devrait ecraser le cartilage. 

On applique une autre pince du cote pulmonaire et la broncbe 
est sectionnee entre les deux pinces aussi pres que possible de la 
pince centrale. On fait une suture lacbe a la sole au-dessus de la 
pince. Puis on enleve celle-ci, on serre la suture continue et on 
lie. II faut lier la suture assez fermement pour que la ligne de 
suture soit completement bermetique a I’air. 
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Le point Ic plus important est cVassiu'cr une couverture parfaite 
dc la suture. On y parvient; a) dans Ics pncumectomics regulieres, 
par enscvelissomcnt du moignon dans le mediastin et extraplcura- 
lisation, b) dans les pncumectomics extra -plcuralcs et les lobec- 
tomies, cn couvrant la ligne de suture au moyen de fragments 
pedicules ou librcs de plcvre. 

Cette teclmiquc a servi dans 10 pncumectomics et 7 lobectomies. 
Dans les pncumectomics on n’a observe aucun cas d’insuffisance 
dc la suture broncliialc ni aucun cas d’infcction pleuralc. 

Dans unc des lobectomies, il se devcloppa un petit empyeme 
qu’il fallut drainer durant la periode post-opcratoirc. Dans les 
autres cas, la periode post-operatoire se passa sans incidents. 

Cette tccbmquc a les avantages suivants: cllc cst simple. La 
bronebe n’est pas ouvertc. Pas dc souillure. Section plus centrale 
de la bronclic. Haut degre dc security. 



From the Surgical Clinic of Karolinska Sjukhuset, Stockholm. 
(Chief: Professor J. HellstroM, M. D.) 


Uretero-iiitestiiial Iiiiplaiitatioii According 

to Coffey. 

By 

JOHN HELLSTROM and RAGNAE ROMANES. 


Introduction. 

While interest in ureteral implantations in the intestine has 
been great abroad, especially in America, and has given rise to 
a copious literature, this operation seems to have been relatively 
little resorted to in the Nordic countries and has only been the 
subject of brief reports. Recently, however, Sodeelund published 
a material of his own, consisting of 15 cases, and gave a detailed 
account of the historical development of the methods for ureteral 
implantation, especially as regards exstrophy of the bladder. 
Since 45 cases have been operated according to Coffey’s first 
method at the Surgical Clinic of Karolinska Sjukhuset from the 
opening of the hospital in February 1940 to November 15th 
1946 (and since this time a further 3 cases) an account of this 
material is considered to be motivated, especially as a number 
of observations have been made upon the same, particularly as 
regards the dilatation of the ureter and the pelvis, that have hith- 
erto not been generally known. The period during which our 
cases have been under observation is certainly short; but ac- 
cording to unanimous data in the literature the mortalit)’" rate is 
highest in connection with the operation and during the period 
immediately following, after which the states become rather 
stationary. Concerning the historical and similar aspects the 
reader is referred to Soderlund’s article. Only the data in the 
literature concerning the rate of mortality will be dealt 'with 
here, and some of the literature since 1937 that has become 
available will also be discussed. 
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Mortality in connection with the operation. 

Since for the estimation of the value of an operative method it 
is of importance to know the risks connected with the same, and 
since the mortality statistics given in the literature are to some 
extent misleading, we have chosen to go into the question of the 
mortality rate in some detail. In comparing the mortality figures 
for different operative methods it is necessary to classify cases 
as benign or malignant, the latter group consisting chiefly of 
cancer vesicae, as the mortality in this group is often 2 — 4 times 
as high as among benign cases. The figures cited by Soderlund 
from Hinjian & Weyrauch’s exhaustive statistical tables published 
in the year 1937 should thus be divided up in a eorresponding 
way, especiall}’- as implantation according to the methods of Maydl 
and of Bergeirhem ^vith retention of the ureteral orifices has only 
been resorted to in benign cases (exstrophy of the bladder). "With 
submucous canal according to Coffey’s various methods we thus 
find 143 benign cases with 15.5 % mortality; with the muscular- 
izing principle (Stiles, Tichow and others) 92 cases with 19.5 % 
mortality and with the Maydl-Bergenhem methods 243 cases with 
27. G %. For corresponding malignant cases we find the following 
figures; submucosal implantation 110 cases wdth 48.2 % inor- 
talit)’’, muscular canal 44 cases w'ith 45.4 % mortality and no 
cases operated according to Maydl-Bergenhem. 

In the literature there are frequent references to the material 
of the Mayo Clime reported by Walters in 1931 and consisting 
of 76 cases of exstrophy of the bladder with only 3 deaths, i. a. 
3.9 % mortality, all operated according to Coffey I, also called 
Coffey-Mayo. This figure is, however, misleading. On comparing 
it vdth earlier published accounts of the collected material of the 
Mayo Clinic one arrives at other figures. As early as 1919 we find 
4 deaths (=15.4 % mortality) among 26 cases of exstrophy of 
the bladder operated with ureteral implantation according to 
Coffey-Mayo, in 1921 7 deaths (=19.4 % mortality) among 36 
operated cases. In 1926 Mayo & Hendricks report 66 operated 
cases of exstrophy with 18 deaths, but here the diagnosis of 
exstrophy comprehends a number of different ailments, and many 
other operations than ureteral implantation had been carried out. 
Probably 8 deaths (=13.6 % mortality) remain among 59 im- 
plantations. Also the account of the clinic’s material in 1931 
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suffers from many defects (tlms e. g. the tables in the German and 
the American versions respectively differ considerably, and the 
totals are in many places wrongly added np): Walters here re- 
ports 76 cases of ureteral implantation without catheters ac- 
cording to Coffey I-Mayo with only 3 deaths (= 3.9 % mortality). 
As in 1921 7 deaths ivere reported and in 1926 probably 8, the 
mortality should be calculated from at least these figures; but 
in the article an account is given of a further number of implan- 
tations besides the 76, which must thus also be taken into con- 
sideration; the total is then 82 implantations with 7 or 8 deaths 
(8.5 or 9.6 % mortality). The mortality can thus be calculated 
at practically 10 % in the clinic’s material up to 1931. Of recent 
years a reduction of the mortality has evidently taken place, 
but no exact account of the material has been published. A part 
of the material of the Mayo Clinic comprises the 14 operated cases 
of exstrophy vdthout an)’' deaths published by Carot in 1931. 
But it is not stated whether these cases are also included in the 
comprehensive account published by Walters iir 1931, nor how 
the choice of the cases operated by Cabot was made. In 1931 
Walters states his personal mortality in 20 cases as 5 %, in 
1934 as 4 % in 25 cases. 

Hinman & AVeyraucii’s figures cited above refer to the col- 
lected statistics up to the year 1937. After this there is a clear 
tendency to a reduction of the mortality. But the statistics are 
as a rule not comprehensive enough to permit of any definite con- 
clusions. Throughout, however, the C I method has a lower mor- 
tality than C II (with ureteral catheters). 

In 1939 Hinman & Smith made a collection from the literature 
of exclusively malignant cases comprising 63 cases operated in 
one stage with 38 deaths (= 60 % mortality) and 74 cases oper- 
ated in two or more stages with 15 deaths ( = 20 %), making a 
total of 137 cases with 53 deaths { — 38 %). If, on the other hand, 
one considers only the publications after 1926 the figures arrived 
at are 75 cases with 19 deaths (=25 % mortality). These figure's, 
however, refer to ureteral implantations and cystectomy taken 
together, in which connection those patients who died after only 
implantation have not been included among the cases operated 
upon in two stages. If these are included, one arrives at a total 
mortality of about 30 % in radical operation of cancer vesicae. 
HiNjMAn’s own material comprises 25 ureteral implantations -{- 
cystectomy with 10 deaths, and altogether in connection with 
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cancer vesicae 49 ureteral implantations mtL. 28 deaths (=57 
%). In 1943 Priestly & Strom published the material of the 
Mayo Clinic from 1910 to 1942 referring to 51 simultaneous bi- 
lateral implantations Yuth 8 deaths (=16.7 % mortality) (the 
majority according to Coffey I-Cabot), 13 bilateral implantations -f 
cystectomy in the same stage with 8 deaths (=61.5 %), i. e. a 
total of 64 cases with 16 deaths (= 25 % mortality). In addition 
there are 20 cases in which cutaneous implantations, nephros- 
tomy and only unilateral implantation in the intestine have been 
performed, with 9 deaths. If all these are included we get 84 
cases vdth 25 deaths (=30 % mortality). But during the last 
three years the mortality at the clinic has sunlc considerably, 
and 34 simultaneous bilateral implantations have been carried 
out with only 1 death (=3 %). Bilateral implantation -f cyst- 
ectomy in the same stage has been carried out in 2 cases with 
1 death, which makes a total of 36 cases wdth 2 deaths ( = 5.6 
% mortality). 

Summarizing, it may be said that the operative mortality 
in connection with ureteral implantations for benign cases lies 
between 10 and 20 %, and for mabgnant cases between 25 and 
60 %, but that a considerable reduction of the mortality seems 
of recent years to have taken place for both groups. 


Autliors’ own material. 

The material derives from the Surgical Clinic of Karolinska 
Sjukhuset during the period 1. 2. 1940 to 15. 11. 1945, and com- 
prises 45 patients, 23 men and 22 women ranging from 4 to 78 
years of age. Altogether 89 ureters have been implanted. Of these, 
4 have been reimplanted; on 2 occasions double m'eters have been 
implanted simultaneuosly; in 4 cases it was a matter of single 
Iddney and in 3 cases only unilateral implantation has been car- 
ried out; the operation has here not been completed owing to the 
progress of the mabgnant process. (Since the material has been 
collected a further 3 patients with cancer vesicae have been oper- 
ated upon with ureteral implantation where cystectomy had 
been carried out quite recently in 2 cases, wliile in one case the 
bladder was not removable.) 
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Indications. 

On the whole the cases may he classified in two groups, namely, 
1) congenital or acquired states of the bladder, with complete 
incontinence or very frequent and painful urinations, 2) primary 
or secondary tumours of the bladder that can only be radically 
treated by cystectomy or tumours where ureteral implantation 
as a palliative is indicated. 

To the first group belong above all congenital malformations 
in the form of exstrophia vesicae and complete epispadias where 
continence cannot be brought about with plastic operations. 
With Young’s operation for epispadia with incontinence perfectly 
satisfactory results have been obtained at the clinic during the 
same period (see Nord. Med. 1945: 25: 79—80). In another, similar 
case, that of a 7-year-old boy, a plastic operation was first per- 
formed on the vesical neck and the posterior urethra according 
to Young, and the patient Avas able, after the operation, to 
micturate with a good stream and even to control the same. 
Owing to his age, however, it was difficult to teach him to retain 
his urine, and he continued to be incontinent, and ureteral im- 
plantation was therefore carried out. Bearing in mind the favour- 
able experience in the first-mentioned case, it is possible that 
good results might have been attained also here if the operation 
had been supplemented with a remodelling of the urethra and 
the penis. Exstrophia vesicae is the condition in Avhich ureteral 
implantation Avas first and has since been most resorted to. In 
the material are here included 6 cases, 3 male (21, 29 and 35 years 
of age) and 3 female (4, 6 and 25 years of age). The majority of 
authors, with C. H. Mayo, consider that these patients should 
not be operated upon until they have attained the age of 3 — 4 
years, Avhen they have learned to control the movements of their 
bowels, but of recent years Hepler and Hinman, amongst others, 
have performed the operation in the child’s first year, and Nes- 
BiT, Lower and Higgins have even operated ujion children 
aged 3 months. They consider that the function of the rectal 
sphincter may well be judged on rectal palpation, and the coming 
continence thus be rightly assessed before the operation. Ac- 
cording to them, an early operation is motivated by, amongst 
other things, the facts that the bacterial flora in the intestine of 
babies is less virulent than later in life, and that pyelites and ob- 
struction of the lower end of the ureter with hydronephrosis 
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may appear before tbe age of 4 years, wbicb might jeopardize 
the results of an ureteral implantation carried out later. Further 
it may be of importance both for the physical and for the psychic 
development of the child that the operation be carried out as 
early as possible. 

Among the acquired conditions in wliich an ureteral implanta- 
tion may be indicated, vesico-vaginal fistulas play an important 
role. 8 cases are included in the material, 3 fistulas after trauma 
connected with delivery, 2 after operation (one an extirpation 
of the uterus owing to cancer and the other a lesion of a hypo- 
spadiac urethra in connection with dilatation of the uterus), 2 
conditions resulting from the treatment of cancer colli uteri with 
radium, and 1 case of tuberculous contracted bladder with ve- 
sico-vaginal fistula and only one remaining kidney. In 2 cases an 
operative closing of the fistula was several times attempted but 
without success. In the other cases such an attempt was from the 
outset considered to be without any prospect of success, and 
ureteral implantation was therefore carried out primarily. 2 
contracted bladders causing acute discomfort (severe dysuria and 
strangury with very little bladder capacity) have been operated 
upon, the one unspecific, the other tuberculous with only one 
Iddney. The last case in the benign group is a woman, who had 
not had any trouble until after a normal partus at the age of 27, 
when she was afflicted with incontinence with retention. Soon, 
however, bilateral hydronephrosis with impaired renal function 
was observed, and the condition became worse. Bilateral reflux 
from the bladder into the ureters vdth pyelites appeared, and the 
bladder gradually contracted. Ureteral implantation was here 
carried out as a last desperate resort after the failure of other 
methods of treatment. 

The second group, comprising the malignant cases, is made up 
chiefly of tumours of the bladder, and contains 26 cases. In one 
case it was a matter of very extensive but benign 'pafiUomaia 
which despite fulguration and X-ray treatment recidivated and 
became still more extensive; in 2 cases it was a matter of papillo- 
mata that were clinically, and in the one case also histologically, 
suspected of cancer, in which, owing to the extent and localiza- 
tion, cystectomy was considered to be indicated. A cancer frostatae 
that was chiefly growing into the bladder and was clinically 
diagnosed as a primary tumour of the bladder is included in 
the material, as well as a cancer vulvae that had encroached upon 
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the urethra and the vagina and given rise to incontinence. Here, 
radical fulguration of the tumour was rendered iiossible by ureteral 
implantation. In 21 cases it has been a matter of actual cancer 
vesicae of such extent and with such a localization (near the ori- 
fices of the ureters or the urethra) that cystectomy has been 
considered to be indicated, or of cases in which, certainly, the 
cancer has not been removable birt has led to obstruction of the 
ureters or to such severe sulijective discomfort in the bladder 
that a palliative ureteral implantation has been considered in- 
dicated. 

As lias been remarked by, amongst others, Akesson, on the 
basis of the material from Maria Sjukhus, the prognosis, especially 
in cases of infiltrating cancer vesicae, is very poor after partial 
excision with or without X-ray treatment. In tlic Surgical Clinic of 
Karolinska Sjukhuset we have therefore to an increasing extent 
resorted to ureteral implantation and cystectomy in such cases. 
In the greater part of tliis material, however, this method has been 
resorted to at a late stage of the treatment, after other methods 
of treatment have proved ineffective. The tumours have there- 
fore often been much too extensive and have given rise to meta- 
stases, so that it has not been possible to perform cystectomy. 
In 3 cases, in fact, only unilateral ureteral implantation has been 
carried out owing to the fact that the cancer afterwards proved to 
be not removable. 

It is only recently that cystectomy has been resorted to to 
any considerable extent and at an early stage of the disease, which 
in view of the final result must be considered to be definitely 
indicated. 

In cancer vesicae the ureters are frequently considerably di- 
lated, and a pronounced periureteritis not seldom occurs as a 
result of infection or X-ray treatment. In no fewer than 6 cases 
one kidney had completely stopped functioning before the 
implantation owing to the localization of the cancer. According 
to Graves & Thomson, it is a bad prognostic sign if one of 
the ureters is blocked, for this often means that the cancer is 
spreading outside the bladder, which agrees with our experience 
from this material. In general it is stressed that ureteral implan- 
tation in cancer cases is in the main not a technical problem but 
a matter of choice — »selecting a Tisk» (Me Cojib). A number of 
authors (e. g. Priestly & Strom, the Mayo Clinic) consider 
that ureteral implantation as a palliative should not be performed 

29 — ' 154787 . Acta chir . Scandinav . Vol . XCIII . 
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in cases of cancer vesicae. Tlie condition of these patients is, hoR^- 
ever, often unbearable owing to tbe extremely severe bladder 
trouble, that is generally not relieved by X-ray treatment or 
c)’-stostomy. As the mortality in connection with mreteral implan- 
tation is also so relatively low and the favourable effect on the 
subjective trouble so good, we consider it completely justified 
to undertake ureteral implantation even in cases of not removable 
cancer vesicae Avhere the patient may be expected to live for a 
certain period. 


Operative teclnii(iue. 

All operative cases are 'prepared 3 — 5 days before the operation 
with thorough purging with castor oil and enemata, the patients 
being kept on non-residue and later liquid diet. The day before the 
operation no laxative is given, but only two enemata and 10 drops 
of tinctura opii 3 times. No enema on the day of the operation but 
20 drops of tinctura opii in the morning. On some occasions the 
intestine has during the operation been fairly full, but this does 
not seem to have had any prejudicial effect. In order to try to 
disinfect tlie urinary passages and the intestine, sidphatiazol 
has been given a couple of days before the operation and in the 
period immediately following, recently sulphaguanidine and 
phthalylsuljjha nila mido tia zol . 

The operation is performed in spinal anaesthesia, in some cases 
combined with narcotal intravenously. The right ureter is as a 
rule implanted first, unless there is an obstruction of the left 
ureter with dilatation and possibly impaired kidney function 
rendering it desirable that this ureter be implanted as soon as 
possible. Generally a diagonal incision in fossa iliaca has been 
employed, and this should be sufficiently long (about 1 dm in 
adults) to enable an unliindered survey. After the peritoneum 
has been opened the patient is placed in the Trendelenburg po- 
sition and the intestine is packed away with gauze, so that only 
flexura sigmoidea and colon pelvinum are visible. The peritoneum 
above the last part of the ureter is divided, the ureter is dissected 
out and lifted up with a thread of catgut that has been drawn 
around it and is traced as far down towards the bladder as one 
can get. The adventitia, especially if it contains vessels, should 
not be removed, but should be left undamaged on the ureter; 



URETERO-INTESTINAL IMPLANTATION. 


447 


adipose tissue, on tlie other hand, is cut away. After packing 
with rivanol gauze the ureter is clamped and divided as peripher- 
ally as possible, after which the distal end is tied with catgut and 
the mucosa of the ureteral stump destroyed by fulguration. The 
clamped proximal ureteral end is turned upwards, and the peri- 
toneal slit is stitched up. After this comes an important step, 
namely, the choice of the most suitable part of the intestine for 
the implantation. This should be performed in such a way that 
the implanted part of the ureter forms, on its diagonal passage 
through the intestinal wall, a direct continuation of the ureter 
in its longitudinal direction, so that no Idnking or tension arises. 
In this connection the following points should be observed: 

1) In choosing the place for the implantation, the intestine 
should be placed in the position it may be expected to assume 
when the patient is standing erect, and it must have sufficient 
free play to ensure that no tension arises in the implanted ureter. 
Nor must the intestine be twisted too hard in its longitudinal 
direction, so that there is a risk of tension and kinking. 

2) It is not so important if in its passage through the intestinal 
wall the ureter runs in the longitudinal direction of the intestine 
or diagonally; what is important is that it should run in the longi- 
tudinal direction of the u r e t e r. 

3) The length of the intraperitoneal part of the ureter may differ 
on account of the importance of avoiding kinks and tension. It 
is therefore best to have from the outset a long ureteral stump, 
which may then be shortened later if required. 

When the most suitable place for the implantation has been 
chosen one jiacks carefully with gauze. The ureter is cut off 
diagonally just proximally to the clamp, and a fine thread of 
catgut is sewn through the tip, knotted, and the short end cut 
off. The other end, together with the needle, is placed on one 
side for the time. If the ureter is in a high degree dilated and the 
urine infected a coarse ureteral catheter or a fine Nelaton’s 
catheter is passed up into the ureter, in some cases right up as 
far as the pelvis of the kidney. The urine is sucked out, and one 
rinses with potassium permanganate-boric acid solution, part 
of which is allowed to remain behind in |the urinary passages. 
In these cases the ureter is temporarily clamped until the im- 
plantation has been carried out. One then makes on the previously 
selected place on the intestine, which has been marked with a 
tissue forceps or a traction loop, an incision 2.5 — 3 cm in length 
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tlirougli tlie peritoneal and niuscnlar coats, after which this 
layer, at first sharply with scissors and scalpel and then bluntly 
with the help of small tampons, is loosened from the submucosa 
a good 1/2 cm to each side, in which connection careful hemostasis 
is necessary. The ureteral bed thus prepared, forming a submucosal 
trough, must be made broader if the ureter is very much dilated. 
In the distal end of the often forward bulging intestinal mucosa 
one burns a small hole with a fulgiu-ation electrode, enlarging it 
bluntly with a hemostat. A director is then introduced tlirough 
the hole into the intestine, and with the help of the director the 
needle with the knotted thread of catgut in the tip of the ureter 
is also passed through. A suitable needle is a rather big, curved, 
round intestinal needle (about 5'/, cm). The needle with the thread 
is then pushed out through the entire intestinal wall about 2 cm 
distally to the hole. By pulling the thread, coaxing with the 
director and in some cases drawing up the intestine distally to 
the implantation site the ureter generally gbdes without diffi- 
culty into the lumen of the intestine. By holding the thread 
taut the ureter is retained in this position, while vnth the needle one 
makes a small stitch in the serosa beside the place of exit of the 
thread and knots this anchoring suture. After this one sews to- 
gether the loosened serosa and muscularis over the ureter with 
3 or 4 interrupted sutures, of which at least one takes a bite of the 
adventitia of the ureter without penetrating the lumen. The im- 
plantation site is smeared with sulphatiazol powder, instruments 
and gloves are changed, and the jmeking is removed. The place 
of exit of the anchoring thread and the serosa-muscularis sutures 
are then invaginated with a second row of serosa sutures or are 
sewn over with adjacent appendices epiploici, in which connec- 
tion one must see that no compression of the imeter takes place. 
As a rule, the ureter will run freely for a centimeter or so through 
the abdominal cavity from the peritoneal slit to the implantation 
site. If at the place of exit of the ureter the peritoneum seems 
taut, it should be eased by cutting. As a rule, the intestine is not 
nowadays anchored to peritoneum parietale, and no attempt is 
made to place the implantation site extraperitoneally. Closure 
of the abdomen ivithout drainage, sulphatiazol powder being 
rubbed into the abdominal wall towards the peritoneal suture. 

As has already been mentioned, one operates as a rule in two 
stages, taking the left ureter in the second stage. The operation 
on this side is generally more troublesome than on the right side. 
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owing to the anatomic conditions and a certain fixation of flexura 
sigmoidea to the right after the first implantation. It is above all 
a long and fatty mesosigmoid that renders implantation on the 
left side difficult, and gives rise to an increased tendency to 
kinking as compared with the right. Several authors have re- 
ferred to the greater difficulties on the left side, and some have 
suggested maldng the implantation high up on the proximal part 
of colon sigmoideum or the distal part of colon descendens, or 
drawing the left ureter through a hole in the mesocolon over 
the medial line and implanting it on the right side distally in 
sigmoideum. In this material the ureter has in a couple of cases 
been drawn through meso-sigmoideum and then implanted in 
sigmoideum near the medial line on the left side, but the func- 
tion has in these cases not been satisfactory later on. As a rule, 
however, it is an easy matter to dissect out the ureter to the left 
of meso-sigmoideum and make the implantation on the left 
side but rather higher up than on the right. In connection with 
the operation (preferably beforehand) one inserts a coarse rectal 
tube through the anus, and this is allowed to remain for G to 
7 days with constant drainage. The tube is rinsed with a slight 
amount of lukewarm saline solution a couple of times a day to 
prevent blocking. The patient may drink immediately after the 
operation; wiierc necessary one may also give extra fluid parenter- 
ally. The patient is kept on liquid diet until the tube has been 
removed. No cathartic is administered, but after the second im- 
plantation a moderate enema is ofted resorted to if the bowels 
have not moved spontaneously. 

On an average 17 days have elapsed between the first and the 
second implantation (in about 80 % of the cases, w'here there have 
been no complications). Only in 2 cases have the implantations 
been made simultaneously. 

One of these (page X, record 1512/42) was but slightly affected after 
the operation, and the secretion of urine commenced at once. The 
other one was a case of cancer vesicae (page VIII, record 1077 /41), where 
both ureters were implanted and the bladder removed in one otage. 
This patient was considerably affected after the operation. The secre- 
tion of urine started after 48 hours, the non-protein nitrogen rose oh 
the fifth day to 157, but returned to normal values rather rapidly. ' 

In cases of exstrophia vesicae cystectomy has been performed 
3 times, including once in connection with . the second ureteral 
implantation. In cancer vesicae cystectomy wms performed once 
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in the same stage as the bilateral ureteral implantation. In the 
remaining 11 cases of radically operated cancer vesicae cystec- 
tomy has been carried out from 7 to 40 days, on an average 22 
days, after the last ureteral implantation. It is possible that in 
cases of cancer vesicae one might be able to implant both ureters 
simultaneously or to perform cystectomy in connection with the 
second implantation in a higher percentage of cases than in our 
material, which may be of importance in cases of rapidly growing 
cancers. The delay that through the division of the operations 
has arisen in our cases, 17 -f 22 = 39 days, has probably not 
j)layed any role, however, in the majority of cases. Especially as 
regards non-malignant conditions it is without doubt safest and 
best to perform the implantation in two stages. 

On two occasions double ureters have been implanted simul- 
taneously, once beside each other, wlule the second time the one 
ureter was placed above and somewhat to the side of the other. 
Only once have pronounced adliesions from the first implanta- 
tion been troublesome in the second stage. As a rule there arc 
no or only slight adhesions, despite the fact that it was only on the 
first occasions that the implantation site was placed extra-peri- 
toneally. 

The ureters liave often been dilated; more than 14 times they 
wmre at least as wide as the little finger, and once as thick as 
the small bowel. Difficulties may arise in connection with the 
implantation if the ureter is very dilated or stiff and taut as a 
result of ureteritis. In one such case with a strongly dilated ureter 
(page XII record 320/43) a modification of Coffey’s second method 
was employed, a narrow soft rubber catheter being introduced 
into the ureter, which was then tied firmly around the catheter. 
The catheter was now introduced into the intestine and drawn 
out through the rectum. When this catheter loosened on the 
tenth day, however, the patient showed signs of pyelitis, which 
is not uncommon Avhen the catheter has loosened in connection 
with the Coffey Il-method. 

A number of authors (e. g. the Mayo Clinic) are of the opinion 
that strongly dilated ureters should not be implanted, but that 
it is better in such cases to perform a nephrectomy or nephrostomy 
in order to make the dilatation recede. 

In a case published by Hellsteom in 1936 (not included in this rna- 
terial) the right ureter was normal while the left one was in a high 
degree dilated and thickened. After a successful implantation on the 
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riglit side a neplirectomy on the left side was considered, but it was 
decided to implant also the left ureter and eventually to perform a 
nephrectomy later on. After the operation, however, urography showed 
that the ureter had contracted to almost normal width, and when later 
an ureteral stone appeared in the right side it was fortunate that 
there was a properly functioning kidnej’’ on the other side. (This patient 
is still alive and well, 13 years after the operation.) 

Since tliis experience we have not on account of ureteral dilata- 
tion desisted from any implantation that has been planned before 
the laparotomy. Thus in one case an ureter as wide as the small 
bowel was implanted, which on inspection in connection with the 
implantation of the other ureter 12 days later proved to be well 
contracted with good peristalsis. Only in one case has nephrec- 
tomy been performed instead of ureteral implantation on account 
of a far-advanced pyelonepliritis. Microscopic examination of 
ureteral fragments has in 29 out of 50 cases shown inflammatory 
changes and no such changes in 21 cases. 

In the majority of cases the reaction to the operation has been 
moderate. In a fourth part of the cases the urine discharge into 
the rectum after the first implantation has begun already on the 
day of the operation, in half of the cases the following day and 
only in a fourth part of the cases later. Increase in the non-protein 
nitrogen is rather unusual after the first implantation; in 85 % 
of the cases in which this determination has been made (40 out 
of 45) it has not exceeded 45 mg %; only in a tenth of the cases 
has it been over 60 mg %. After the second implantation the 
general reaction is as a rule less pronounced, but an increase in 
non-protein nitrogen is more frequent; in scarcely half the cases, 
however, not over 45 mg % and in only a fourth part over 
60 mg %. 


Results. 

The results of the ureteral implantations have been collected 
in a table (page 462), in which both the immediate and the later 
results are given for the different groups. 

The case-histories of all the patients are also given in tabular 
form (page I — ^XIX). The case-histories of the deceased are here 
given first, according to 'the follovdng schema: 

I. Death in hospital A. from operative complications: 1) after 
ureteral implantation (1 case), 2) after cystectomy (1 case); B. 
from the original disease, cancer (2 cases). II. Death after dis- 
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Cliarge A. -from renalinsufficiency'or infection: 1) within 6 riioRths 
after tlie operation (Senses), 2) later (2 cases); B. from the orig- 
inal disease, cancer (8 cases). 

, Then follow hliose operated uj)on with merely palliative inten- 
tion, still surviving (3 cases) and finally other patients still in 
life, classified according to the indications for operation: congenital 
malformations (5 cases), incontinence + retention after partus (1), 
benign vesicovaginal fistulas (4), non-tuberculous contracted 
bladder (1), papilloina vesicae (3), cancer A’-esicae (8), cancer 
vulvae (1). 

Thus, as emerges from the table and the case-histories, 4 pa- 
tients have died in hospital, of which number, however, only 
one (page II, record 407/45) can be said to have died as a direct 
consequence of the ureteral implantation — from pyelonephritis 
with uremia; but the urinary passages Avere already infected on 
the same side before the operation. 

The second death (page II, record 1385/43) AA’as a. consequence 
of the cystectomy (for cancer), Avhen a rectal lesion arose, Avhilo 
the imj)lantations proceeded AA'ithout complications. ‘ 

In the tAvo other cases certain complications arose after the 
implantations, but the main cause of death Avas tire original 
disease, i. e. cancer. 

In oue of these (page If, record 167 /42) the one ureter retracted and the 
uretero-intestinal anastomosis closed (see fig. 1); a moderate pyelo- 
nephritis appeared but no peritonitis. In the other case (page II, record 
307/41) the cause of death AA'as, besides cachexia, probably also renal 
insufficiency through bilateral pyelitis, Avhich Avas, hoAVCA’^cr, most 
pronounced on the non-implanted side. 

A further 5 patients died after discharge from the consequences 
of the operation, i. e. renal failure or infection, including 3 cases 
within six months of the operation. 

. The tAA'o first (page IV, record 1370/44 and 165/43) proceeded as 
progressive renal insufficiency Avithoiit signs of infection, and died 
soon after discharge. The third patient (page JV, record 367/45) died 
of pyelitis without definitely established obstruction in the ureter. 
One of the two- patients who died later (page lY, record 2283/42) en- 
joyed a remarkably good general condition for over 2 years, despite 
hon-protein nitrogen about 100. In "the other case (page IV, record 
364/41), on account of the clinical absence of excretion to the rectum, 
rewiplantation of the left ureter was undertaken Avithout improA^ement. 
Probably the reimplantation was not necessary, as according to uro- 
graphy the kidney Avas functioning satisfactorily, and the function 
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was presumably rendered worse by the reimplantation. The patient 
died of impaction of ureteral calculus on the left side with uremia 
3Va years after the operation. 

The course and the post-mortem findings in the other 8 cases 
may be seen from the tabulated case-histories (page VI— VIII). 
They all died of the original disease, cancer. In 5 of them the renal 
function was unchanged, in 1 case even improved after the im- 
plantation, in 3 cases it was slightly impaired and in 2 of these 
stone and gravel respectively appeared after the operation, but 
in all these cases there were changes before the implantation. 
It is worthy of note that in no case did peritonitis occur, though 
this has been rather common in many earlier statistics, especially 
where Coffey’s second method has been resorted to. According 
to our experience, however, one scarcely needs to reckon with 
any risk of peritonitis if the right technique is used. 

Besides in the above-mentioned case reim'plantation of the ureter 
has been resorted to in a further 3 cases. The operation is technic- 
ally relatively easy to perform, but has been of doubtful value 
in our cases. 

One case (page XIV, record 1060/41) contracted pyelitis 5 days after 
the operation, and the excretion of urine ceased at the same time. 
Here, without doubt, nephrostomy, which has been recommended by 
Hinman and others, would have been of greater value for the retention 
of the renal function; for this early obstruction often proves to be 
conditioned by edema and swelling in the ureteral stump and the 
anastomosis, and the passage may afterwards become free and the 
nephrostomy close of itself. Reimplantation was performed, in this 
case 7 months after the first, and during the operation an adhesion 
was found that may possibly have caused a certain obstruction. The 
ureter was as wide as the little finger above the intestine, but no thicker 
than a slate-pencil in the submucosal canal, and microscopic examina- 
tion showed chronic inflammation here. After the reimplantation there 
was still no excretion, but from a sigmoidoscope it was possible to get 
an ureteral catheter into the ureter, which resulted in a copious flow 
of urine and at the same time relieved the pain. After two such “dilata- 
tions” of the orifice urography showed a certain excretion again. 

In the next case (page X, record 938/41) the reimplantation was 
performed on the wrong side owing to mistaken information after the 
X-ray examination, and probably led to a certain worsening. The ure- 
ter from the other kidney, which really did not function, was exposed 
two years after the implantation for eventual reimplantation; bxit after 
ureterotomy urine proved to be excreted at a normal rate from the 
kidney, so that it was considered sufficient to dilate the rather narrow 
orifice to the intestine with a bougie. After this the total renal function 
was somewhat improved. > - . . 
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In the last case (page XII, record 320/43) it was a strongly dilated 
ureter from a very badly functioning Iddney that was implanted. A 
certain flow of urine to the rectum took place during the first days 
but ceased altogether 4 — 5 days after the operation, and at the same 
time there were signs of pyelitis. Also in this case an immediate nephro- 
stomy would have been better than the reimplantation that was under- 
taken 34 days after the implantation without definite improvement. 

A further 6 “silent Iddneys” (i. e. kidneys shown by urographv 
to be not functioning) were operated upon with ureteral implanta- 
tion, of which number one had shovui slight excretion on urography 
afterwards but then ceased to function again. A couple of the 
others showed clinically a certain excretion but of only slight 
drrration, and in at least some of these cases it might possibly 
have been better to perform neplu'ostomy before the implantation. 

The greatest danger in connection with ureteral implantation 
in the intestine is undoubtedly constituted by a dilatation of 
ureters and the pelves, most frequently combined with infection 
and sometimes the formation of calculus. On one occasion it 
may be the dilatation, and on another the infection that is most 
prominent, but the result of both is renal insufficiency. The causes 
of the primary dilatation are many, such as operative edema, 
stricturing and Idnking, adhesions, inflammation of the ureteral 
wall, anemic necrosis of the latter and neurogenic factors in con- 
nection with the division and implantation of the ureter. Of these, 
probably the inflammatory edema and the infiltrate are the most 
important causes both of the dilatation and the ascending in- 
fection. As in other infections of the urinary passages, every ob- 
structing factor is of importance both as regards the origin of 
an infection and inasmuch as it prevents the clearing up of an 
infection once it has arisen. If there is no obstacle to an outflow 
an infection may very well clear up, and also an initial dilatation 
may well recede. This is beautifully illustrated by one case (page 
Xli, record 1882/43). 

A moderate dilatation, before the operation, of both ureter and 
pelvis on the right side increased slightly after the implantation, 
and in the course of pregnancy the patient had several attacks of 
pyelitis on the same side. Plain X-ray 5 months after the implanta- 
tion during the third month of pregnancy showed (fig. 2) air in the 
dilated right ureter and the pelvis. It is evident that the anastomosis 
between ureter and intestine was insufficient, so that air from the 
intestine had passed up into the ureter. On account of the patient’s 
pregnancy no more careful examination with Barium enema was 
carried out. As Dobrzaniecki and Tilk have pointed out, the ana- 
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atomosis may sometimes be completely insufficient, so that one can 
get roentgen contrast from the colon up into the ureter. After normal 
partus she has had attacks of pyelitis now and then, but the renal 
function is normal, and urography shows (figs. 3—4), that the dilata- 
tion on the right side had almost entirely disappeared. 

This case shows that the formation of a valvule in connection 
with the anastomosis is not necessary to prevent dilatation of the 
urinary passages, and supports the view that has of recent years 
been advanced by, amongst others, Vermooten, Hinsian and 
Keimees, to the effect that the advantage of Coffey’s methods 
of implantation lies less in the formation of a valve than in the 
reliable anchoring of the ureter. 

If as post-operative symptoms of infection from the urinary pass- 
ages one includes all the cases in which pain, renal tenderness or 
fever have arisen after the operation, then such symptoms have 
within a month of the operation arisen after 13 implantations in 
those cases in which preidous pre-operative symptoms of infec- 
tion, positive bacterial findings in the ureteral urine on opera- 
tion or inflammation in the ureter demonstrated by microscopic 
examination have been noted. Without such signs of previous 
infection 8 implantations have shown symptoms of infection. 
It should, however, be borne in mind that consistent examina- 
tion of the urine and microscopic examination of the ureter in 
connection with the operation have not been carried out in all 
cases. Later attacks of infection, usually after discharge or at 
least more than two months after the implantation, have with 
previous symptoms of infection occurred after 10 implantations, 
of which 7, however, were very moderate, and without previous 
symptoms 10 times; but as regards the majority of these, symp- 
toms of infection probably existed already before the operation. 
30 implanted ureters have been completely free of infection after 
the operation, including 6 patients -who during a period of ob- 
servation of ’/j — 4 years have been entirely free of infection. Of 
these, one was an exstrophy of the bladder, one a vesico-vaginal 
fistula, one a papilloma of the bladder and 3 were cancers of the 
bladder. At least 4 of these patients had clear symptoms of in- 
fection before the operation. 

In the majority of cases the renal function has been controlled 
with excretory urography before and several times after the im- 
plantations, Quite normal conditions before the implantation 
have been found in 49 ureters, pathological conditions in 35 ure- 
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ters. Of these 49 ureters, 21 sliowed slight dilatation after the 
operation, 18 moderate dilatation and 6 pronounced, while 3 
excreted very poorly or not at all. During the subsequent course 
a clear improvement with complete or very marked recession of 
the dilatation was noted in almost half of these cases, as a rule 
appearing ratlvar rapidly, tlvowglv iw owe. ease wot wwtil after the 
lapse of 1 to 2 years, and continuing for 4}L years. As c.g. in figs. 
6-^. Approximately unchanged status occurs in 7 cases, the 
remainder are still uncertain. An impairment of the renal func- 
tion without any considerable dilatation has been noted in 8 of 
the implantations. Of the 35 ureters that Averc pathological before 
the im])lantation an initial increase of the dilatation has occiured 
in 12 cases, but moderate in all of them. A clear improvement 
during the subsequent course on comparison Avith the preoperative 
urogram appeared in 8 cases, i. e. almost a quarter, including 
one case that had calculus simultaneously on both sides (figs. 

9 — 10). As has already been mentioned, one case shoAved, in con- 
nection AA'ith pregnancy, air in the moderately dilated ureter, 
Avhich afterAA-ards disappeared, as did also the dilatation. In 6 
cases there has been a AA'orscning, but in many of these this has 
only been a continuation of the progressive Avorsening before the 
implantation. Examples of the course AA'ith considerable regres- 
sion of preopctal/ive dilatation lAiay be seen on tbe loewtgevi p’^i- 
tures (figs. 11 — 12). 

Of the 49 normal ureters one shoAved definite, one further A'cry 
probable spontaneous passage of calculus after the implantation, 
and in still another case impaction of calculus Avith death from 
uremia occurred years after the operation (see above). Of the 
35 ureters Avith pathological urograms before the imj)lantatiou, 
4 showed calculus later, and one shoAved graAml on post-mortem. 
Post-operatwe formation of calculus has thus been ohserAmd in 
altogether 8 of the cases, and in one of these, tlirough impaction 
of calculus in the ureter to the best functioning kidney, 
constituted an essential cause of the patient’s decease; but in other 
cases the formation of calculus seems, certainly, to haAm constituted 
a relative innocuous complication. (One patient (page X, record 
2288/40) is operated on Jan. 1946 AA’ith neJ)hrolithotomJ^) 
Grey Turner’s material of ureteral implantations tAvo exstroplu^ 
patients, for example, AA’ere operated upon for calculus, and both 
of tberw ate still alive awd iw geed bealtb, ewe 25 years after 
the implantation, while the other has survfted for 29 years and 
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has had three children. The formation of calculus should, of course, 
be counteracted as far as possible by combatting the urea-splitting 
organisms that are probably the most important cause of calculus, 
and by counteracting alkalization of the urine with acidifying 
agents. 

As appears from the table (page 462) and the tabulated case- 
histories, 28 of the 45 patients operated upon are still living. Of 
those survivinij, however, 3 suffer from cancer with poor prognosis 
who have not been radically operated upon, 2 have been operated 
on recently, while 23 have been under observation for at least 
six months. Of these, 11 are in sjilendid heallli without any trouble 
from their kidneys, the majority controlled with urography. Of 
this number 2 are malformations, 4 vesico-vaginal fistulas, 2 
papillomata and 3 cancers. One of the fistula patients is troubled 
during the daytime with reflectory diarrhoea 10 — 12 times, but 
can get through the night without needing to evacuate her 
bowels. 4 are xvell: 2 malformations and 2 cancers. They have 
excellent renal function but symptoms of infection in the form of 
pyelites now and then, 5 show impaired renal junction hut are 
subjectively healthy, including 2 malformations (one of these with 
only one functioning Iddney), 1 papilloma (only one kidney 
functioning) and 2 cancers. 2 patients show impaired renal junc- 
iion, but are subjectively in a fairly satisfactory condition, the 
one with a contracted bladder and the other described in the 
records as a case of incontinentia et retentio post partum. One 
patient with exstrophy of the bladder is pronouncedly suburemic, 
in a somewhat affected general condition. (Admitted to Karo- 
linska Sjukhuset in Jan. 1946; renal function improved rapidly, 
general condition good. Nephrolithotomy and nephrostomy were 
performed on 15. 1, 1946.) 

Thus in the majority of cases the renal junction has been good; 
with normal excretion on urography even where there has been 
a certain dilatation, and non-protein nitrogen (NPN) has in most 
cases been normal. It is worthy of note that among the living, as 
also in one of the deceased (page IV, record 2283/42) (a patient 
who went about for 2 years with NPN approximately 100 but 
whose general condition was good), a heightened NPN has in 
some cases been noted although the general condition has been 
excellent and the patients in question have shown no actual 
uremic symptoms. It has been suggested that the heightened 
NPN in these cases might be due to a reabsorption of urine from 
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tlie intestine. This is very conceivable, since, as Grey Turner 
has demonstrated, the whole of the large bowel serves as a re- 
servoir for nrine. In some of onr cases it has been observed after 
urography that contrast-containing mine collects in the colon 
right up to the hepatic flexure, but it is noteworthy that on eva- 
cuation of the bowel only the rectum and flexura sigmoidea are 
evacuated, while contrast-containing urine may remain in de- 
scendens and transversum. Reimers, amongst others, has shown 
(1935 — 1936) that the urine is resorbed from the ventricle and the 
small bowel on experimental bilateral implantation with rapid 
uremia as a consequence. On implantation to the colon, on the 
other hand, he found no definite changes in the ehemistry of the 
blood with ordinary methods of examination. In our material, 
apart from the NPJST value, the urea nitrogen in the blood has 
been determined separately several times, in which connection 
it has varied within ordinary limits both udth normal NTN value, 
with heightened ISTPIS!' and with a uremic condition. 

A number of all the patients (total seven), chiefly those suffering 
from exstrophy of the bladder, have been troubled with incon- 
tinence at night, due to the fact that these patients often suffer 
from a congenital wealmess of the anal sphincter and rectal prolapse 
that is sometimes in need of treatment. In cases of vesico-vaginal 
fistula after injuries sustained in delivery there is often at the 
same time an insufficiency of the rectal sphincter, and in these 
cases it is probably advisable, if possible, to opera.te on the sphinc- 
ter before the ureteral implantation. The patient has general!)' 
needed to evacuate the bowel at intervals of two to four hours 
during the day and 0 — 3 times during the night (the majorit} 
not at all or only once). Very seldom occasional or chronic irrita 
tion of the rectal mucous membrane arises. Late intestinal changes 
(pseudomembranous proctitis) are frequent in patients with serious 
impairment of the renal function and uremia (see the post-mortem 
cases page II, records 407/45, 307/41, page IV, record 364/41)> 
in one case after the implantation of only one ureter. Among t ® 
survivors in our material one woman with contracted blad ^ 
had severe intestinal trouble Avith hemorrhages due to colitis, vi 
out visible ulcerations. The colitis improA’^ed after local treatmen , 
but a certain nightly incontinence arose three years after the i^ 
plantation. Slight intestinal irritation has been noted in a furt 6^ 

2 cases, of which the one, however, had had X-ray treatmen 
earlier. (See, for the rest, the tabulated case-histories.) 
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Comparison botween different methods of implantation. 

In the light of our own material and the data given in the li- 
terature an attempt will here be made to assess the different 
methods of implantation. 

To judge from all the evidence the submucosal principle in 
implantation is best, even if a muscular canal according to Stiles 
has also proved to give good results. This is probably due to the 
good anchorage of the ureter obtained with this method by means 
of the so-called “anchoring suture” (which is also employed in 
Coffey I), in contradistinction to the Russian methods according 
to Tichow and others, where there is no such anchorage. 

Ooffey’s third method or modifications of this according to 
Reeguson, Higgins, Reimees, Jewett and others, where the 
ureter is implanted submucosally (intact), and communication 
with the intestine is brought about later with various methods, 
is, as also Sodeelund has pointed out, altogether too complicated, 
is not always technically feasible and can scarcely yet be considered 
to have passed the experimental stage. As a rule, the final ana- 
stomosis between the intestine and the ureter is here attained 
by means of a lateral slit, which has been shown by experiments 
on animals to have a strong tendency to contract. 

Coffey's second method does not eliminate, as Coefey himself 
considered, the risk of ascending infection, which often arises 
when the catheter is removed. The advantage is supposed to bo 
that during the first period the flow is free, but experimental 
investigations by Stevens & Lord show that in spite of this, one 
does find an initial increase of non-protein nitrogen of a kind 
similar to that found in Coffey I; and this increase can thus not 
be solely due to edema and obstruction in the anastomosis, but 
must be partly due to other causes. Not infrequently there is 
a blocking of the ureteral catheters, so that the flow is obstructed. 
This occurred no fewer than 8 times in Coffey’s own 66 ureteral 
implantations according to this method, so that in 5 cases ure- 
terostomy or nephrostomy had to be performed. It has also proved 
that the ureter does not as a rule separate at the point marked 
for the purpose by the ligature around the catheter, but higher 
up instead, so that the ureter may slough even a good way up 
in the canal, with the risk of secondary stenosis. According to 
Walker-Taylor and Hinman, when a catheter is used an anemic 
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pressure-necrosis may easily arise in the wall, which may even = 
lead to peritonitis. As Coffey himself describes the technique, 
one makes in C. II a larger hole in the intestinal mucous mem- 
brane than in C. I, and this is closed by means of a suture passing 
through all the layers of the intestinal wall. This suture will 
thus not be aseptic, and there will therefore be a certain risk of 
contamination and progressive infection in the canal. The fixa- 
tion of the ureter in the canal is even worse, and several cases 
are described in which the ureter has retracted into the abdominal 
cavity and peritonitis has arisen. 

Among the advantages of Coj fey's first method is a reliable 
fixation of the ureter by means of the so-called “anchoring suture”, 
with which the ureteral stump is drawn into and fixed in the 
intestinal lumen. Thanks to this reliable fixation of the ureter 
there is no need for several rows of sutures, which may easily 
entail strangulation of the ureter and disturbance of the circula- 
tion with necrosis and infection as a consequence. A portion of 
the ureteral end projecting into the lumen probably always sloughs, 
and in Coffey’s second method the length of this portion cannot 
be estimated. iVlso in Coffey I, if a more serious infection arises, 
a larger portion may necrotize, and there must therefore always 
be a certain minimum stump. But an all too long stump is not 
good either, since in this case circulatory disturbances may easily 
arise, with increased risk of infection and stenosis. 

Peritonitis occurs, as HiNjrAN and others have demonstrated 
experimental!}’’, very seldom through primary contamination in 
the course of the operation, which is also completel}’’ confirmed 
by our own experience, but instead through leakage after the opera- 
tion through a tearing out of sutures or through necrosis. The risk 
of peritonitis with Coffey’s first method is minimal, and there 
is therefore no reason to complicate the operation by performing 
it extra-peritoneally (as Cabot). The great risk is of ascending 
infection, whose causes have not been thoroughly’’ investigated. 
One cannot make the large bowel sterile, even if the risk of in- 
fection is diminished by the use of sulfa-preparations. The necroses 
that always arise in the anastomosis undoubtedly favour infec- 
tion. Of great importance, both as regards the arising and the 
continuation of infection, is the urinary stasis that from mechanic- 
al and perhaps also dynamic causes may appear in a greater or 
lesser degree in connection with all forms of ureteral implanta- 
tion. There is nothing, however, to favour the assumption that 
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this risk is greater with Coffey I than with other methods, rather 
the contrary. As emerges from our own experience and ' that of 
others, and infection may very well clear up if the flow in the 
urinary passages is unhindered, i. e. if the new ureteral orifice and 
the ureter are not definitively stenosed. 

One disadvantage of Coffey’s first method, especially in ma- 
lignant cases, is that the implantations should preferably be per- 
formed in two stages, though as a rule this probably does not 
play any very important role. With very dilated ureters one can 
combine Coffey’s first and second methods by fixing the ureter 
to the intestinal wall in the usual way, and inserting in the 
same a soft rubber tube, which should not be so big as to press 
against the ureteral wall and not be fixed to the ureter, but 
allowed to lie loose, so that it may be easily drawn out. The tube 
then serves only as a support during the operation and ensures 
the outflow during the first days. 


Conclusions. 

Ureteral implantation according to Coffey’s first method is an 
operation which, performed with the right technique, is combined 
with a very low primary operative mortality. 

After the implantation there appears as a rule a more or less 
pronounced dilatation of ureters and pelves, but this dilatation 
often recedes, at least partially, which also applies to dilatations 
that have existed before the implantation. 

In addition to the dilatation, and probably largely conditioned 
by this, there often appears an infection of the upper urinary 
passages, but in the majority of cases this is slight or transient. 

In certain cases, however, owing to dilatation and infection, a 
renal insufficiency arises that may have a fatal issue. Because of 
this, and on account of the discomfort of more or less frequent 
evacuations of the bowel occurring in a number of the patients, 
an ureteral implantation must be regarded as a serious operation 
that should only be resorted to where it is definitely indicated. 

According both to our own experience and to the data given 
in the literature, the ureteral implantation according to Coffey I 
does not give worse, but rather better, immediate and final re- 
sults than other, as a rule more complicated, methods for ureteral 
implantation in the intestine. 

20 — J547S7. Acta chir. Scandinav. Vol.XCIII. 
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Summary. 

Ureteral implantations according to Coffey’s metiiod I. liave 
been performed on 45 patients: 3 children, the rest 20—78 years 
of age. The indications for ureteral implantation have been the 
following: exstrophia vesicae 65 epispadia totalis 2; incontinentia 
urinae p. part. 1: vesica urin. contr. 2; fistula vesico- vaginalis 8; 
papilloma vesic. urin. 3; cancer vesic. urin. 21; cancer prostatae 
1; cancer vulvae et urethrae 1. 

In all the cases except 2 the implantations have been performed 
in 2 stages, as a rule commencing Avith the right side. Ureteral 
dilatation, even when very pronounced, has not been regarded as 
a contraindication, rather the opposite. 

In no case has peritonitis or serious wound infection arisen. 4 
patients — all suffering from cancer vesicae — have died in hospi- 
tal, 2 of the original disease, 1 of rectal injury in connection with 
the cystectomy and 1 of pyelonephritis. 13 patients have died after 
discharge, 8 of the original disease — cancer — , the other more or 
less due to the ureteral implantation, resulting from infection and 
dilatation of ureters and pelves. Infection and dilatation with im- 
paired renal function have often existed, however, before the im- 
plantation. By means of repeated excretory urographies it has been 
found that the dilatation of ureters and pelves that as a rule 
appears after the implantation generally recedes more or less 
completely later on. The condition among the survivors is good 
in 17, satisfactory in 9 and poor in 2 cases. 

Ureteral implantation according to Coffey I gives not worse, 
but rather better results — both immediate and later — ■ than 
other often more complicated methods. It is, however, a serious 
operation, which should be resorted to only when it is definitely 
indicated. In cases of infiltratively growing cancers of the bladder 
in connection with cystectomy the method should, however, 
be resorted to at an earlier stage than it has as a rule been possible 
for us to do. 


Ziisarameiifassung. 

Ureterenimplantationen nach Coffeys I. Methode sind an 45 
Kranken vorgenommen worden, 3 Kinder, die ubrigen 20—78 
Jahre alt. Die Indikationen der Ureterenimplantation waren fol- 
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gende: 6 mal Exstropliia vesicae, 2 mal Epispadia totalis, 1 mal 
Incontinentia urinae p. part., 2 mal Vesica urin. contr., 8 mal 
Fistula vesico-vagiualis, 3 mal Papilloma yesicae urin., 21 mal 
Cancer vesicae urin., 1 mal Cancer prostatae, 1 mal Cancer vulvae 
et urethrae. 

Die Implantationen mirden in samtlichen Fallen, ausser 2, 
zweizeitig vorgenommen, im allgemeinen zuerst rechts. Eine 
Ureterenerweiterimg wurde, selbst wenn sie hochgradig war, nicht 
als Gegenindikation angesehen — eher umgekelirt. 

In keinem einzigen Falle ist Peritonitis oder eine schwerere 
Wundinfektion aufgetreten. 4 Kranke — alle mit Blasenkrebs 
— sind in der Klinik gestorben, 2 von ibnen an der Grund- 
kranklieit, 1 wegen Rektalverletzung bei der Blasenexstirpa- 
tion und 1 wegen Pyelonephritis. Nach der Entlassung sind 13 
Kranke gestorben, 8 an der Grundkrankheit (Krebs), die iibri- 
gen Todesfalle mehr oder minder direkt durch die Ureterenim' 
plantation, infolge von Infelction und Erweiterung der Ureteren 
und Nierenbecken. Erne Infelction und Dilatation mit herab- 
gesetzter Nierenfunlction war jedoch oft schon vor der Implanta- 
tion vorhanden. Durch wiederholte Urographie fand man, dass 
die sogleich nach der Implantation in der Begel auftretende Ex- 
weiterung der Ureteren und Nierenbecken, spater zumeist mehr 
oder weniger vollstandig zuriickgeht. Unter den uberlebendeu 
Fallen ist der Zustand bei 17 gut, bei 9 befriedigend und bei 2 
schlecht. 

Die Ureterenimplantation nach Coffey I gibt sowohl unmittel- 
bare Brgebnisse als auch Spatresultate, die nicht schlechter, son- 
dern eher besser, sind, als die der iibrigen, oft komplizierten Me- 
thoden. Sie stellt jedoch einen ernsten Eingriff dar, der nur auf 
strenge Indikationen hin zu verwenden ist. In Verbindung mit 
Zystektomie bei infiltrativ wachsendem Blasenkrebs sollte die 
Methode jedoch in friiherem Stadium Verwendung finden, als es 
uns zumeist moglich war. 


Rfeum6. 

On a pratique des transplantations d’uretere suivant la methode 
Coffey I sur 45 malades. 3 malades seulement etaient des enfants, 
le's autres etaient ages de plus' de 20 ans et le doyen de 78. Les 
indications bnt ete les suivantes: exstrophie de la vessie, 6 cas; 
epispadias total, 2; incontinence d’urine apres accouchement, 1; 
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vessie coiitractee 2; fistule vesico-vaginale, 8; papillome de la 
vessie, 3; cancer de la vessie, 21; cancer de la prostate, 1; cancer 
de la vulve et de I’uretlire, 1. 

Dans tons les cas sauf deux, les implantations ont ete pratiquees 
en deux seances en commen 9 ant generalement par la droite. 
Une dilatation meme tres prononcee de I’uretere n’a pas ete con- 
sideree comme une contre-indication, plutot le contraire. 

Dans aucun des cas on n’a observe de p6ritonite on de graves 
suppuration de la cicatrice operatoire. 4 malades, tons atteints de 
cancer, sont morts a I’bopital; 2 de la maladie initiale, 1 a la 
suite de lesions du gros intestin, consecutives a la cystectomie 
et 1 de la pyelonepnrite. 13 malades sont morts apres leur sortie 
de riiopital, 8 de I’affection primaire, cancer, les autres plus ou 
moins par rimplantation des ureteres suivie d’infections et de 
dilatation des ureteres et des bassinets. Cependant on a fre- 
quemment constate la presence de I’infection et de la dilatation 
avec insuffisance renale avant I’operation. Des urographies repe- 
tees ont permis de constater que la dilatation des ureteres et 
des bassinets suivant immediatement I’implantation, retrocede 
dans la suite dans la plupart des cas. L’etat des survivants est 
bon dans 17 cas, satisfaisant dans 9 et mauvais dans 2 cas. 

L’implantation des ureteres d’apres Coffey I ne donne pas des 
resultats pires mais plutot meilleurs, inimcdiats aussi bien qu’6- 
loignes, que d’autres metliodes parfois plus compliquees. Mais 
c’est une intervention grave qui ne doit etre utilisee que sur indi- 
cations strictes. Dans les cancers infiltrants de la vessie avec la 
cystectomie c’est un precede a utUiser plus tot que nous n’avons 
pu le faire. 
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From the Surgical Clinic of Karolinska Sjukhuset, Stockholm, . 
(Chief: Professor J. HellstROM.) 


On the Treatment of Perforated Gastric 
and Duodenal Ulcer. 

By 

IVAR R. SANDBERG. 


There would seem to be full agreement that the treatment of 
ulcus gastroduodenale perf. should be operative. On the other 
hand, the question of what surgical procedure is preferable as 
normal method has been the subject of wide discussion. Two 
different opinions may be broadly distinguished. One recommends 
primary resection, the other conservative operation with merely 
a stitching over of the ulcer or its excision with following suture, 
possibly combined with a gastrostomy or a gastro-enterostomy. 

Among the reasons given for the radical operation are the 
following. Better late results are attained, depending on the fact 
that both the ulcer and the whole ulcer-bearing area are re- 
moved, thereby simultaneously effecting a reduction in the 
secretion of hydrochloric acid, a desirable result in thesp cases 
because, even if the hydrochloric acid does not directly contribute 
to the origin of the ulcer, it is considered to exercise a detrimental 
action on the healing conditions (Yudine, Bichter, etc.). There 
is a risk of peptic ulcer of the jejunum arising in cases treated 
with a gastro-enterostomy. The frequent multiplicity of the 
ulcers is also pointed out as well as the risk of new perforations 
(Yudine, V. Haberer, Brocq, etc.). Another point brought for- 
ward in defence of the radical method is that in Idssing duodenal 
ulcers especially the anterior ulcer has a tendency to perforate, 
while the posterior one tends to penetrate into the pancreas. Then, 
too, there is the risk of cancerous degeneration of the ulcer and 

32 — i5-i787. Acta chir. Scandinav. Vol.XQIlI. 
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of haemorrliage from it (Peters, etc.). Moreover, Yudine con- 
siders tliat a resection is technically easier to perform in per- 
forated nicer than in old, chronic d jroid cases. Several of these 
active surgeons, however, decline to perform a resection on cor- 
pulent patients in late cases, as this operation is then fraught 
with great risks for the patient’s life, and in these circumstances 
they recommend solely closure of the ulcer by suture (Aboulker, 
Brocq, Priedemann, PticHTER, Yudine). Honkanen considers 
that an accompanying disease of a nature such as tuberculosis, 
diabetes or lues is also a contra-indication to resection. On the 
other hand, ho sees no contra-indication in peritonitis if this does 
not appear to be septic or combined with intestinal paresis. Ac- 
cording to Ulland, under favourable conditions (in town mate- 
rial) it ought to be possible to perform primary resection in about 
50 % of the cases, but when the radical operation is contra- 
indicated he recoinmends solely suture for patients under 50 
years, and suture with gastro-enterostomy for patients above 
this age. 

The advocates of conservative surgical therapy maintain that 
a patient with a perforated gastric ulcer is in immediate danger 
of life, and therefore the operation employed should be simple 
and easy in technical execution. There is well established evi- 
dence, it is further claimed, that a number of those treated by the 
suturing method remain cured (Eager, Bruusgaard, Gelin, 
Grevillius and Cederlund, Schilling, Soderlund, Zuck- 
SCH'WERT and Eck), and hence this method enables a number of 
patients to escape an unnecessary resection. "It is not a matter 
of indifference to the patient whether he goes home "with a whole 
or a half stomach, and if a resection can be avoided I consider it 
ought to be”, says Bohmansson. Eager in his great work comes 
to the conclusion that suture alone or, preferably, suture after 
excision of the ulcer, mopping of the abdomen, gastrostomy and 
primary closure of the abdomen (= the Maria method) ought to 
be the normal method. He considers the risk of a new perforation 
or of cancer degeneration to be so slight that it can be left out 
of account in the choice of the operative method, and that in any 
case it is not greater than the risk of peptic ulcer of the jejunum 
after gastro-enterostomy or resection. Respecting the risk of 
iterated perforations, Bjorkroth, supported by his own material 
and reports in the literature, writes that “there is no evidence of 
sufficient strength to motivate primary resection”. 
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Tlie crucial points in tlie discussion on the most suitable 
method of treatment are the primary opera.tive mortality and 
the late results. 

A comparison of the mortality figures of the active school 
with those of the more conservative school shows that both sides 
can present beautiful results. In seV-eral recent statistics the 
mortality is on the whole considerably lower than in works pub- 
lished only a few decades ago. Even if the figures are not fully 
comparable owing to the differences in several factors, such as 
the age and general condition of the patient as well as the time 
intervening between perforation and operation, it ought to be of 
interest to study some more recent works. See Table 1. 

Tabic 1. 


Primary Bcsnlts of Some Authors. 


Author 

Years 
covered 
by tlio 
material 

Number 
of cases 

Total 
mor- 
tality 
in % 

Number 
of resec- 
tions 

Morfc. 

in 

rosect. 

cases 

Jlort. in 
conserv. 
treated 
cases 

Jlcan 

ago 






>n % 

in % 


Baoek 

1911—25 

1,495 

32.8 

89 

29.2 

34.3 


BjSekeotii. . 

1922-40 

351 

18.2 

106 

16 

15,7 


Beupsoaabd 

Cedeblund 

1915-40 

1 

107 

11.2 

24 

4.5 

6.5 

% tmder 
40 

and Gee- 
VILLIUS . . . 

>1925-39 

189 

21.7 

29 

10 

23.1 


Gedin 

11932— 43 

225 

18.2 





\1932-41 

150 

20 

9 

11 

20.5 

45 

Honkanen . . 

1929—38 

66 

22.7 

39 

15.4 

33.3 

High 

Mo Ceeeey . 

1920—36 

170 

20.5 

1 


Raw 

1939-43 

312 

14.‘l 

0 


14,4 

157 under 

Riohtee 







42, 155 
over 42 

publ. 1944 

134 

18 

120 

13.3 

67 

45 

SoitlLLING . . . 

1912—34 

2G5 

13.2 

4 

0 

13.1 

Thosipson. . . 

1921—34 

600 

39.1 

0 

20 


Ueland 

1929-42 

134 

11.2 

57 

3.5 

22.S 

“/] between 



/103 mil. 
\l02 civ. 





20-50 

Wakeley . . . 

1924—34 

8 

20 

0 


8 

20 

32 

46 

Yudine 

1928—37 

1,174 

14.9 

888 

9.0 

33.5 

Bel. low 


Yudine has personally operated on all his cases, and his figures 
are impressive, although they have their limited value. Tliey 
show what results can be achieved by a man unusually experi- 
enced and skilled in the surgery of the stomach. Bohmansson 
also emphasizes that even if the primary resection mortality can 
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be kept low by experienced and skillful stomack operators, it is 
not permissible to generalize, seeing that the majority of opera- 
tions for perforation are performed in Sweden at small hospitals 
and by less efficient operators. According to Richter, primary 
resection is performed in Sweden in 5 % of the perforated ulcer 
cases. At the annual meeting in 1944 of the Swedish Association 
of Surgeons it was, as a matter of fact, maintained by the majority 
of those who expressed an opinion that excision with suture or 
solely suture ought to be the most suitable method of treatment. 
Only the Rinnish surgeon Hamalainen broke a lance in defence 
of primary resection. 

Late results. Yudine examined 83 resected patients 3 — 8 years 
after the operation and found excellent results in 75.5 %. Of 50 
cases treated solely with suture, 22 % were without symptoms, 
though it should be added that these 50 cases belonged to the 
group pre-operatively selected as bad. Harstad followed up 78 
of 87 patients discharged from the Trondheim hospital and found 
that 18 (= 34 %) of 53 patients treated solely with suture were 
free from recurrence. Suture with gastro-enter ostomy gave non- 
recurrence in 16 cases of 22. The examination was made 1 — 26 
years after the operation. Honkanen, with a period of at least 
two years’ follow-up observation, found 19 healthy among 25 
resected patients, and 6 healthy among 18 patients who had un- 
dergone a palliative operation. Of Schilling’s material, for which 
the normal method was suture and gastro-enterostomy, 88 were 
followed up at least two years after the operation, and 72 proved 
to be healed and 15 % improved. Bruusgaard presents very 
satisfactory results from the Maria method, which gave G5 % free 
from symptoms 1 — 4 years after the operation. Grbvillius and 
Cederlund report freedom from symptoms for 26.3 % of the 
sutured cases, 41.2 % for the patients treated with excision and 
suture, 41.7 % for the suture Avith gastro-enterostomy group and, 
finally, 66.7 % among the resection cases. Strong symptoms were 
shown in 53.7, 41.2, 25.0 and 23.8 per cent respectively of the 
different groups. Of Ulland’s material of 134 cases, 98 were 
followed up 1^2 — 14 years after the operation. Unsatisfactory re- 
sults were obtained in 12 % after primary resection, in 56 % 
after suture with gastro-enterostomy, and in 79 % after solely 
suture. Rager, in his follow-up of 318 patients treated by ex- 
cision with suture or solely suture, found that 1 — 15 years after 
the operation 56.3 % were healed or improved. 



PERFORATED GASTRIC AND DUODENAL ULCER. 


471 


Personal Material. 

At tlie Surgical Clinic and Garrison AVard of Karolinska Sjuklmset 
altogether 110 patients were treated for ulcus gastroduodenale perf. 
from the time the hospital was opened in February, 1910, to the end 
of 1911. In 60 of the cases the ulcer Avas situated in the stomach and 
in 48 in the duodenum. On tAvo occasions the operator could not de- 
termine whether the ulcer Avas located on the gastric or duodenal side 
of the pylorus. 

Of the 110 patients, 63 were attended at the Clinic, 51 men and 9 
Avomen, and 47 patients, all men, in the Garrison AVard. Thus, 11 % 
of the Clinic’s patients AA'erc Avomcn. 

Age. The youngest patient AA'as 18 years and the oldest 83. The age 
distribution is giA'^en in Table 2. As is seen, most of the patients belong 
to the age-groups 21 — 50 years. The mean age of the AA'hole material 
is 10. s years (of the Clinic patients' 41. c years, Garrison Dejmrtment 
35. s years). 

Table 2. 

Age Disirihidion . 


Ago 

11—20 

21—30 





No. of pat 

3 

26 

27 29 

17 

6 1 

1 


Ulcer history before the acute onset. On 108 case-cards it is stated 
if the patient had suffered from ulcer symptoms before. On the basis 
of the length of the prcAdous history the material is divisible into the 
groups given in Table 3. In about 10 % there arc no syjnptoms of 
ulcer disease and in 21 % the patient had symptoms no longer than 4 
weeks. Fully one-half of the patients had a past history of more than 
one year. 

- Table 3. 


Ulcer Eisiorij before Acidc Onset. 


Time 


B 

B 

2—4 

AV. 

1—6 

mo. 

v.-l 

yr. 

1-5 

yr. 

5—10 

yr- 

More 
than 
10 yr. 

No. of pat.. . 

11 

13 

4 

9 

8 

G 

22 

16 

19 


X-ray examination before the operation by general survej’ vioAvs 
was carried out in 86 cases, these shoAAnng free gas in the abdominal 
cavity 60 times (73 %) and jio free gas 23 times (27 %). In the latter 
group of patients, hoAveA^’er, in some cases X-ray examinations were 
performed and a positive diagnosis Avas obtained oAAung to the fact 
that a small amount of opaque medium gh’-en by mouth had passed 
out through the perforation-opening into the abdominal cavity. In 
24 cases no X-ray examination was made. 
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Of the whole material, 105 patients were operated upon and 5 were 

Three of the _non-operatively treated five patients had so-called 
cc^ered perforations, and in these the acute symptoms rapidly sub- 
sided. One was, however, operated on seven days later, and the other 
was transferred to the Medical Clinic for ulcer treatment, but was re- 
turned after ten months and operated upon for symptoms of stenosis 
In both cases a^ Billroth II resection was done with good result. The 
third patient with a covered perforation was also transferred to the 
Medical Department and there underwent a course of ulcer treatment. 

The other two patients not operated upon were a man of 83 years 
and a woman of 75. On admission to the hospital both were in such a 
poor state that surgical therapy was not considered possible. Both of 
them died. See Table 6. 

Mortality. Of the whole material of 110 patients, 12 died, which 
gives a total mortality of 10.9 %. On the surgically treated material 
the mortality was 9.5 % (10 died out of 105). (See also the discussion 
below on the deaths.) Surgical cases below 50 years of age showed 
a mortality of 6.2 % (5 died out of 81 patients), while for those above 
50 years the figure was 20. s %. The average interval from perforation 
to operation was 12.0 hours for the younger group and 7.3 hours for 
23 patients belonging to the older group. Belonging to this group there 
was also a patient with a 10-days’ old perforation. However, as the 
unusually long interval in this case would have quite dislocated the 
average for the other 23 patients of this group, I have considered it 
most correct with this division. 

Table 4. 


Interval of Time bettveen Onset and Operation. 


Interval 

No. of 
pat. 

No. of 
deaths 

Mortality 

— 6 hr. . . 

68 

4 

5.9 % 

6—12 .) .. 

28 

3 

10.7 % 

12—24 » .. 

5 

1 

(20 %) 

more than 24 » . . 

4 

2 

(50 %) 


A distribution of the material according to the interval from onset 
to operation is given in Table 4. With an interval of up to 6 hours 
the mortality was 5.9 % and with one of 6 — ^12 hours it was 10.7 %. 
^though the groups with a longer interval are small, the figures empha- 
size the importance of early operation. 

Excision with suture was carried out in 48 cases, with 3 deaths, and 
solely suture in 58 cases, with 5 deaths. In 92 of these 100 cases a 
gastric fistula was made by Witeel’s method, and in 2 patients a duo- 
denal tube was inserted nasally for constant drainage: in 6 cases neither 
a fistula nor a tube was used. Abdominal flushing was carried out in 
10 cases; in the other cases only mopping. 
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Table 5. 







Operaiioj}. 

48 -pat., 

of which 

3 died 



. 52 

» , 

» 

J> 

6 » 

Exc. -f- suture -1- anterior G. 

E. -f- E. A. 

. 1 

» , 

» 

» 

1 » 



3 

» , 

» 

)> 

0 » 

Incision -f- drainage 


. 1 

)) , 

f> 

» 

1 » 


Total 105 pat., of which 10 died 


Excision vfitli suture and anterior gastro-enterostomy plus entero- 
anastomosis was resorted to once. Tlie reason for the gastro-enterostomy 
was an intense contraction of the duodenum round the ulcer. The pa- 
tient died 7 days after the operation. See case 6 in Table 6. 

Primary resection according to Billroth II was undertaken in 3 
cases two to four hours after onset, all with good results. 

Solely incision was done on a 61-year-old man 10 days after onset 
and a downwardly demarcated abscess was opened. At the same time 
a jejunostomy was established for nutritive purposes. This patient un- 
derwent another laparotomy five days later for suspected mechanical 
ileus. He then had a diffuse peritonitis. There was no absolute obstruc- 
tion, but there was a kink in the small intestine at the site of the fis- 
tula. As the lumen of the small intestine was rather constricted here, 
an entero-anastomosis was established between a loop above and be- 
low the constricted point. The patient died 18 days after admission. 
See case 10 in Table 6, 

As indicated in Table 6, in addition to their ulcerous disease several 
patients had disorders that led to or strongly contributed to the lethal 
issue. Case 2 died six days after the operation and had a hepatic can- 
cer with jaundice. The pathological examination of the excised gastric 
ulcer showed no signs of malignancy. No peritonitis at autopsy. In case 
6 the liver was studded wth metastases from a cancer maxillae, for 
which at the time of the acute ulcer onset the patient was being treated 
at the Ear, Nose and Throat Clinic. The patient died seA'^en days after 
the operation, autopsy revealing a diffuse peritonitis in addition to the 
cancer metastases. 

These two cancer cases constitute an abnormal load on the mortabty 
in this material, since the cancer of these two patients must be re- 
garded as the chief cause of death, and the perforating ulcer as only 
a contributive cause. A more correct picture of the mortality from ul- 
cus perforans in this material is therefore obtained if these tAvo cases 
are deducted, when the mortality in the surgical material will be 7. 8 % 
{8 patients died of 103) and in the Avhole material 9.3 % (10 patients 
died of 108). 

Case 3, a Avoman aged 27 years, was operated upon 5 — 6 hours after 
onset of her perforating ulcer of the stomach. Tubercle bacilli Avero present 
in expectoration. After 17 days, incision of a subphrenic abscess. The 
patient wasted away and died in a cachectic state 83 days after ad- 
mission to the hospital. Autopsy showed, in addition to a pulmonar 
tuberculosis and a miliary tuberculosis of the pleurae, a left-sided 
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Table 6. 

Causes of Death 

(besides ulcus gasfcro-duodenalo perf.). 

Fat. operated on. 

1) Cl. 323/41, 58 yr. Pneumonia + insuff. of bone-marrow with 

sec. anaemia. 

— 6 j 2) » 426/43, 62 yr. Cancer hepafcis + icterus, 

hr. I 3) » 3218/43, 27 yr. Subphren. abscess + T. B. pulm. et pleurae. 

4) G. W. 999/43, 38 yr. Abscessus subplirenicus et fossae Dough et 

cerebri + empyema pleurae + sepsis. 

5) Cl. 2378/41, 70 yr. Large perf. ulcus on post, side of stomach 

opposite that operated on + subphren. ab- 
scess -b diffuse peritonitis + sec. haemor- 

g t rliago + bronchopneumoniae. 

{ 6) » 2446/41, 40 yr. Whole liver studded wth metastases’from 

cancer maxillae + peritonitis + broncho- 
pneumonia. 

7) » 638/42, 42 yr. Pneumonia bilat. + abscessus pulm. -f re- 

nal insufficiency. 

8) G. W. 1943/43, 59 yr. 2 perf. ulcera ventriculi (besides the ulcus 

12 — 2 1 duodeni operated on) + abscess, subphren., 

hr. retroperitoneal, et pelvis + bronchopneumo- 

nia + myocarditis. 

more ( 9) » 2875/42, 44 yr. Bronchopneumonia + pericarditis. 

than <10) I) 2716/43, 51 yr. Abscess round perf. ulcus + diffuse peri- 

24 hr. I tonitis. 

Pat. not operated on. 

11) Cl. 769/44, 83 yr. Cancer buccae + cardiosclerosis -f divertio. 

sigmoid, perf. + peritonit. diff. + broncho- 
pneumoniae. 

12) » 3814/43, 75 yr. Peritonit. diff. 

Cl. = Clinic; G. W. = Garrison Ward. 

subphrenic abscess witli perforation through the diaphragm to the 
pleura. 

It is of interest to note that over and beyond the ulcer operated upon 
two patients were found at autopsy to have had a second perforated 
ulcer. One of them (case 5) was a man aged 70 years with a 6 V 2 hours’ 
old perforation. He had an ulcer history of 16 years. The ulcer was 
only stitched over with primary closure of the abdomen. Neither a 
fistula nor a duodenal tube was inserted. A subphrenic abscess that 
developed j)ostoperatively was incised 18 days after the first operation. 
Repeated blood vomits. In spite of several blood transfusions the 
haemoglobin fell from 85 % to 32 % and the number of R. B. C. from 
4.7 6 to l.s millions. Autopsy disclosed a large perforating ulcer on 
the posterior wall of the stomach opposite the one operated upon, peri- 
tonitis, and haemorrhagic erosions in the stomach with blood-stained 
contents in the whole intestinal tube. The second of these patients 
(case 8 ), aged 59 years, had a stomach history of four years and ^yas 
operated upon 15 hours after the acute onset. Rap hi -j- fistula. Died 
on fortieth day. Autopsy showed two perforating gastric ulcers (be- 
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sides tlie duodenal ulcer operated upon) as Avell as multiple intra- and 
retro-peritoneal abscesses, broncKopneumonia and myocarditis. If 
primary resection bad been performed in these cases, it is possible that 
the lethal issue might have been avoided, but in view of the high age 
of the patients it is probable, in any case as regards the older patient, 
that only a conservative operation would have been undertaken even 
if the normal method at the hospital had been primary resection. 

Case 1, a man of 58 years, died after four days from a large right- 
sided pneumonia. He exhibited a peculiar blood reaction with leuco- 
penia in spite of several blood transfusions and with nucleated red 
blood corpuscles, pointing to a bone-marrow inhyperfunction though 
nevertheless insufficient. Suifap}mdine was given on vital indications 
in spite of the leucopenia. Autopsy showed that no peritojiitis was 
present. 

The postoperative complications of the patients who did not die 
will be only briefly mentioned here. Abscess in the wound of the ab- 
dominal wall occurred twice, subphrenic abscess twice, biliary fistula 
once (in a primarily resected patient), bronchopneumonia four times, 
pleuritis once, pulmonary embolism twice and, finally, acute otitis 
once. 

The duration of treatment in the hospital has shown a tendency to 
diminish for every year. For the year 1940 the mean time was 26.4 
days and for the following years up to and including 1944 it was 25. i, 
22,5, 21.0 and 15. i days. These figures include all the patients, even 
those who died. 

Fdlloio-up Examination. The patients were examined 2 — 5 years 
after the operation. Of 54 possible cases data were obtained of 51, 
i. e. 93 %. Four patients had died. The causes of death were respect- 
ively coronal thrombosis, cancer palat. molle, cancer bronchiale, and 
catatonia acuta. Of the 47 followed-up patients, a few had visited the 
surgical outpatients’ department of the hospital for control, while the 
majority either answered by letter a written inquiry concerning their 
state of health or gave an answer by telephone to the present writer. 

The material has been divided into three groups. 

■ Group I. Patients have been referred here who are completely 
healthy and can stand food of all kinds. 

Group II, The patients in this group have some milder symp- 
toms (do not feel wmll after eating certain foods) or are free of 
trouble on dieting. All of these are quite capable of working. 

Group III comprises patients -who after a period of freedom 
from symptoms have had a recurrence' or who have never been 
free from symptoms after the operation. A number of these pa- 
tients have later undergone another operation. 

Group I. Of 47 patients 20 are quite healthy. Among these, 
9 have been treated with suture alone, 9. with excision -f suture, 
and 2 with primary- resection. 



476 


IVAll R. SANDBKRG. 


Table 7. 

licsiiUs of Follow-vp Exmninaiion. 





Severe symptoms 

Operation 

i’reo from 
syniptoni.s 

.Mild 

Hyjnx)toms 

No inedical- 
dietetio 

^ledical- 

diotetio 

Re- 




treatment 

treatment 

operation 

Sutiire 

n 

'1 

0 

1 

7 

Esc. -1- suture , . . 

n 

f) 

1 

3 

G 

Itcscction 

. 2 . 

0 

0 

0 

0 

Total 

20 

0 

1 

4 

13 


Group TI comprises 0 jjniicnts, 4 i.rcntcd Avitli suture and 5 
with excision -f suture. 

To group III belong 18 patients. Of these, 13 liave later under- 
gone resection without deaths. Some of tliese operations were 
performed at Karolinslca sjuklnjset, some at another hospital. 
One patient was operated on according to Billroth I, 10 were 
radically operated upon by the Billroth 11 method, and in 2 cases 
palliative resection according to Billroth II was performed. On 
those secondarily resected patients suture had been performed 
seven times at the first operation and c.xcision -f suture si.x 
times. In the majority of cases the ulcer was found at the resec- 
tion to be situated at approximately the same spot ns at the per- 
foration. But in two cases this Avas not the case. Of the 13 pa- 
tients ro-oporatod upon, 2 still have symjjtoms, Avhile the others 
state that they feel avcII. However, the time during Avhich these 
patients Averc under observation is too short to haA’’e any value 
in this connexion. Of the 5 patients not re-operated upon, 4 haA^e 
undergone treatment for recurrence. One patient aa-us healthy for 
2 years but after that had fresh symptoms and X-ray examina- 
tion shoAvs a duodenal ulcer. This patient has not been under 
medical-dietetic treatment. For a certain period cA'cry year dining 
the last three years she has had trouble. 

Of patients AAnth an ulcer history of not more than one year 
before perforation, 21 treated Avith suture or excision + suture 
haA'^e become healthy or only had mild symptoms, Avhile 6 pa- 
tients are to be referred to group III. On the other hand, if the 
morbid history was longer than one year, the corresponding 
figures resulting from the same treatment Avere 7 and 12 re- 
spectively. This corroborates, thus, the view that patients Avith 
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symptoms of longer standing liave less chance of permanent cure 
by a conservative operation than those with a shorter history. 

As a result of the follow-up examination it is thus seen that 
40 % (18 patients of 45) have become free from symptoms as 
a result of suture or excision suture. 20 % have mild symp- 
toms but are fully capable of working, and 40 % show unsatis- 
factory results. Of these last-mentioned patients, about three- 
fourths have later undergone resection without deaths. 

Discussion. From data in the literature and the experience 
gained from the present material treated at Karolinska sjukhuset 
the following conclusions ought to be justifiable concerning the 
treatment of perforated gastroduodenal ulcer. 

Suture alone or preferably excision of the ulcer + suture to- 
gether with covering with an omental flap, mopping of the ab- 
domen as well as gastrostomy is to be recommended as the normal 
method, since the operation is easy to perform, seems to give a 
lower mortality than resection, and in about 40 % of the cases 
gives a good late result. By this procedure an unnecessary re- 
section is avoided in rather a large number of cases. In the cases 
treated ivith suture alone a regular medical-dietetic treatment 
ought to follow. However, as a number of the patients have 
symptoms that persist or that recur after a period of quiescence, 
it is of importance for them to be under control in the future, 
when possibly a secondary resection will be found necessary. 
The simple primary operation can also be performed at places 
equipped for only simpler surgery (cottage hospitals and other 
small hospitals) and, if a resection should become necessary later, 
the patient, if this is considered suitable, may be sent to another 
hospital for operation. In certain cases, however, a primary re- 
section is to be preferred, but the indications ought to be clear. 
A long ulcer history during which one or more medical-dietetic 
treatments have been undergone, a short interval between the 
perforation and the operation, a but little affected general con- 
dition in a rather young or middle-aged patient, who moreover 
does not present signs of another contra-indicating disease, are 
prerequisite conditions for a primary resection to be considered 
permissible, subject of course to the operator being a sufficiently 
experienced stomach surgeon. In duodenal ulcer or in gastric 
ulcer situated in the pyloric region Witzel’s fistula or better a 
duodenal tube ought to be established. A gastro-enterostomy 
ought not to be done on account of the risk of a peptic ulcer 
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arising in the jejunum. However, should a primary gastro-enteros- 
tomy be considered as indicated on account of marked stenosis, a 
resection ought if possible to be performed at the same time in 
the case of young individuals. In elderly patients, c. g. above 
50 years, where the risk of peptico-jejunal ulcer is less, a gastro- 
enterostomy alone may be regarded as permissible. Sulfathiazol 
treatment locall}- and intravcnou.sly is probably of value. Intra- 
venous drip infusion as well as control of the fluid and salt balance 
is important. 

If the diagnosis of ])erforated ulcer is clinically certain or 
highly ])robable, to save time operation ought to be undertaken 
immediately without a ])rcceding X-ray examination. Should the 
latter be desirable for the purpose of differential diagnosis, how- 
ever, if free gas is not visible on the general survey pictures, the 
examination should be supplemented by allowing the patient to 
drink a small quantity of opaque medium, whereby the diagnosis 
of perforation or non-})erforation is made considerably surer with- 
out any risk to the patient. 

Sumninry. 

A review is given of e.‘5i)ecially the more recent literature on 
the subject, with s])ccial reference to the ])rimary mortality and 
late results. During the years 1910 — 1914 110 patients (101 men 
and 9 women) were treated for perforating gastroduodenal ulcer 
at Karolinska Sjidchuset, 47 of the men at the Garrison IVarcl. 
The mean age Avas 40. S years. Ten per cent of the patients showed 
no symptoms of idcerous disease until the acute onset, and fully 
one-half had a history of more than one year. Free gas in the 
abdominal cavity cordd bo demonstrated in 73 % of the cases 
examined by X-rays. 105 patients Avere operated upon and 5 
Avere not. Of the last-mentioned, 3 Avere so-called coA^ered per- 
forations. The mortality for the Avhole material Avas 10.9 % and 
for those operated upo7i 9.5 %. After deducting 2 cases in Avhich 
the chief cause of death must be considered to be primary hepatic 
cancer or hepatic metastases, the corresponding figures Avill be 
9.3 and 7.8 % respecth'^ely. In 100 cases excision -f suture or 
suture alone Avas undertaken, in 1 case in addition an anterior 
gastro-enterostomy -f entero-anastomosis. Primary resection by 
the Billroth II method Avas done 3 times and only incision -j- 
drainage once. In 68 cases operation Avas performed Avithin 6 
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ilours of onset and in 28 tlie interval was 6 to 12 liours, witli a 
mortality of respectively 5.9 % and 10.7 %. 

The patients have been followed up 2—5 years after the opera- 
tion. Of 54 possible cases data have been obtained concerning 
51, {. e. in 93 % of the cases. Four patients died of another dis- 
ease. Forty per cent of the patients have become free from symp- 
toms as a result of suture alone or excision + suture. Twenty 
per cent have mild symptoms but are able to work. In 40 % the 
result is not satisfactory. Of the patients in this group, three- 
fourths have undergone resection secondarily without any deaths. 

The investigation suggests that patients with long-standing 
ulcer symptoms have less chances of a good late result from con- 
servative operation than those with a short history. 

As a normal method excision suture, possibly suture alone, 
is recommended, but under certain conditions a primary resec- 
tion is to be preferred in selected cases. Chemotherap}’' locally or 
by intravenous drip infusion. Careful control of the fluid and 
salt balance. 


Zusaramenfassung. 

Literaturiibersicht, besonders iiber die diesbezughchen neueren 
Arbeiten, unter besonderer Berilcksichtigung der Frimarmortalitat 
und der Spatresultate. 

Im Karolinischeu Krankenhause warcn in den Jahren 1940 — 
1944 110 Kranke (101 Manner und 9 Frauen) wegen perforierendem 
ulcus gastroduodenale in Pflege, davon 47 Manner in der Lazaretts- 
abteilung. Das mittlere Alter betrug 40.8 Jahre. 10 % der TCran- 
ken wiesen vor dem akuten Brkranken keinerlei Symptome der 
Ulkuskrankheit auf, und reichlich die Halfte hatte eine Anamnese 
von mehr als 1 Jahr. — • Freies Gas in der Bauchhohle liess sich 
bei 73 % der rontgenuntersuchten Falle nachweisen. — 105 
Kranke wurden operiert, 5 niclit. Von den letztgenannten stellten 
3 sog. abgedeckte Perforationen dar. Die Mortalitat des Gesamt- 
materials war 10.9 %, die des operierten Materials 9.5 %. Kach 
Abzug von 2 Fallen, bei deuen ein primarer Leberlcrebs oder 
Lebermetastasen als hauptsachliche Todesursache anzusehen 
sind, sind die entsprechenden Zahlen 9.3 bzw. 7.8 %. — Bei 100 
FMlen umrde Exzision -{- Naht oder nur Naht vorgenommen, in 
1 Falle ausserdem vordere G.E. -f- E.A. 3 mal wurde primare 
Resektion nach Billroth II und 1 mal nur Inzision -{- Drainage 
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vorgenommen. — 68 Kranke wurden innerkalb von 6 Stunden 
nach dem Ericranken operiert und 28 nacli 6 — 12 Stunden, und 
zwar mit einer Sterbliclikeit von 5.9 bzw. 10.7 %. 

Die Kranken Avurden 2 — 5 Jabre nach der Operation nachunter- 
sucht. Enter 54 Moglichen wurden von 51 Kranken, also 93 %, 
Angaben erhalten. 4 Patienten waxen an anderen Krankheiten 
gestorben. — 40 % der Kranken waren durch Naht allein oder 
durch Exzision + Naht beschAA-’erdefrei geAvorden. 20 % haben 
leichte BeschAA'^erden, sind aber arbeitsfahig. In 40 % ist das Er- 
gebnis [nicht befriedigend. Von den Kranken in dieser Gruppe 
haben sekundar eine Resektion durchgemacht, und zAvar 
ohne Todesfalle. 

Die Untersuchung spricht dafiir, dass Patienten mit langdauern- 
den UlkusbeschAverden geringere Aussichten auf ein gutes Spiit- 
resultat durch konservatiA'^en Eingriff haben, als diejenigen mit 
kurzer Anamnese. 

Als Normalmethode A\drd Exzision + Naht, CA^tl. Naht allein, 
empfohlen, aber unter gCAA-issen Bedingungen kann in ausgeAvahlten 
Fallen eine primare Besektion vorzuziehen sein. — Chemotherapie 
lokal und als intraAmnose Dauerinfusion. Sorgfaltige Kontrolle 
des AVasser- und SalzgleichgeAA-ichts. 

Resumd. 

EeAme bibliograpliique du traitement de Fulcere perfore de 
I’estorhac et du duodenum traitant surtout des travaux recents 
sur le sujet, surtout en ce qui concerne la mortalite primaire et 
les resultats eloignes. 

A I’hopital Carolin a Stockholm, on a soigne entre 1940 et 
1944, 110 malades (101 hommes et 9 femmes) d’ ulcere gastro- 
duodenal, dont 47 hommes a I’hopital militaire. Age moyen; 40.8 
ans. Dans 10 % des cas, absence totale de symptomes avant 
I’attaque brusque et 50 % bien comptes ont une anamnese dataut 
de plus d’un an. Dans 73 % des cas examines radiologiquement, 
on a demontre la presence de gaz dans la cavite peiitoneale. 105 
malades operes, 5 non operes. Des derniers 3 etaient des perfora- 
tions recouvertes. Mortalite des 110 cas, 10.9 %, des operes 9.5 %. 
Si Ton retranche deux cas ou la cause principale semble avoir ete 
un carcinome primitif du foie ou des metastases cancereuses du 
foie, les chiffres correspondants sont 8.3 % et 7. 8 %. Dans 100 
cas on a pratique I’excision et la suture ou simplement la suture. 
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dans 1 cas en outre g.-e. + e.-a., dans 3 cas la resection primaire 
suivant Billroth II et une fois I’incision suivie de drainage. Chez 
68 malades on a pratique I’operation dans les 6 heures et dans 28 
cas dans les 6 — 12 heures suivant les accidents de debut avec des 
mortahtes correspondantes de 5.9 et de 10.7 %. 

Les malades ont 6te reexamines de 2—5 ans apres I’operation 
On a obtenu des renseignements dans 51 cas sur 54 possibles, 
c’est-a-dire dans 93 %. 4 malades sont morts d’affection inter- 
currente. 40 % des malades ont dte liberes de leurs symptomes 
a la suite de suture simple ou‘ de suture -f excision. 20 % souf- 
frent de troubles legers mais sont aptes au travail. Dans 40 % 
des cas, le resultat n’est pas satisfaisant. De ce groupe de malades, 
les ont subi une resection secondaire. Mortalite nulle. 

L’enquete semble piouvex que les lesultats eloignes sont moins 
bons cliez les malades qui souffrent longuemcnt a la suite du 
traitement conservateur que chez ceux dont Thistoire clinique 
est breve. 

C’est la resection ~\- suture ou la suture seule que I’anteur re- 
commande comrae methodes normales, mais, dans certaines con- 
ditions, il faut preferer une resection primaire dans certains cas 
choisis. Chimiothdrapie locale ou par goutte-a-goutte intra- 
veineux. Controle severe de I’equilibre azote et mineral. 
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Arthrosis in tlie Knee after Meniscectomy. 

By 

LORENTZ NITTER. 


The anatomy and function of the meniscus have been studied 
in a number of investigations (Andrjsesen, Bircher, Efskind, 
Mandl, Tobler and others). Some of the main features shall 
here be briefly summarized. The meniscus consists of cartilage 
pervaded by elastic fibres, which enable it to change its form and 
to act as a kind of buffer in the joint. After injuries and owing 
to the wear and tear of years constantly more and more of the 
elastic tissue is being destroyed. In adults the blood vessels from 
a marginal artery penetrate only into the peripheral parts, Avhiie 
the central portion contains no vessels. Here, as in the other ves- 
sels, arteriosclerosis, with consequent degenerative changes, arises 
in the course of time. Calcifications, which X-ray examination 
occasionally reveals in a damaged meniscus, are indicative of the 
same process. These changes are often present from the age of 
fifteen, and after the age of 35 — 10 years a normal meniscus is 
seldom found (Tobler). 

Eegenerative changes may also appear together with the de- 
generative. According to several authors, total regeneration after 
meniscectomy is a constant observation in animals. Also in man 
it has been claimed that such regeneration could be noted, for 
instance, on X-ray examination, but proof thereof through post- 
mortem examination of a large number of meniscectomized per- 
sons has not been furnished (Efskind). At any rate, the re- 
generated meniscus will be, both morphologically and functionally, 
an inferior product, which may be the seat of renewed rupture 
(Andreesee). That is one of the reasons why most surgeons per- 
form total meniscectomy. Of recent years some have gone in for 
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partial resection. AVeisbacii, among about 500 partially menisc- 
ectomized patients, lias only in one case seen rupture of the re- 
maining part of the meniscus. Lagergren and Uebermuth like- 
M'isc, recommend that, except where the operation reveals a more 
peripheral rupture, the paracapsular part of the meniscus should 
be allowed to remain, as this part is of the greatest importance 
for an eventual regeneration. According to the advocates of par- 
tial resection, such regeneration of the meniscus is extremely 
important for maintenance of normal static conditions in tlie 
joint, which should thereby be rendered less susceptible to secon- 
dary arthrosis. 

As regards the possibilities for the healing of a damaged menis- 
cus, it is found, as was to be expected, that such restitution occurs 
only in the pcrijiheral parts, which are supplied with blood. 
Hemarthron occurring one or some few hours after the injury 
Avould seem to indicate good vascnlarisation of the meniscus (Sjo- 
vall), although in some of the cases the cause thereof must be 
sought for in bleeding from the capsule of the joint. Under such 
circumstances one ought at first to bo rather cautious about pro- 
ceeding to an operation (Lagergren). Absence of exudation in 
the joint is said to be typical of spontaneous rupture (Akdreesbx). 

Owing to the anatomical conditions the medial meniscus is far 
more frequently injured than the lateral, as is also evidoit from 
the present material (the ratio being 10 : 1). The lateral meniscus 
is of more circular shape, the anterior and posterior attachments 
lie closer to each other and the meniscus is comparatively loosely 
connected to the capsule. It is therefore called the movable me- 
niscus, in contrast to the medial, Avhich is also styled the fixed 
meniscus. This latter is C-shaped, is closely connected with the 
capsule and thus has little capacity of movement, hlorcover, on 
flexion of the knee the medial sideligament relaxes less, while the 
lateral relaxes far more, which also contributes to enabling the 
lateral meniscus to follow more easily an unphysiological move- 
ment (Andreesex). From its position at full extension to that 
at maximum flexion the meniscus moves at least 1 cm over the 
articular surface of the tibia (Sjoavall). On flexion the menisous is 
draAA’n backAvards into the joint, A\hich first grips its foremost at- 
tachment and stretches it. According as the flexion increases the 
meniscus becomes more and more cuiwed, the central part being 
noAv especially affected. Through a simultaneous outAvard rotation 
the posterior part of medial meniscus Avill especially be stretched. 
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Through inward rotation the lateral meniscus is most affected 
and particularly its posterior part. Furthermore, the outward ro- 
tation, which affects the medial meniscus, in man is a physiolog- 
ical phenomenon, as is strongly emphasized by Mandl. Thus, on 
account of this change of form and this movement of the menis- 
cus, the normal function entails no slight demand upon the 
tenacity of the meniscal tissue. Even on ordinary flexion and 
rotation of the knee the physiological strain is already great. It 
is then clear that the typical injury-producing force is an ab- 
normal flexion or rotation. As a rule, it is a question of a com- 
bination of these movements in abnormal degree. 

The meniscus consequently plays a very important role in the 
articular mechanism, and it is naturally to be expected that an 
injured meniscus with subsequent meniscectomy may lead to 
certain changes, and then in the first place to post-operative 
arthrosis. As regards the time at wliich this arthrosis develops and 
the causative factors that come into play many possibilities may 
be imagined. 

In the first place, the germ of an arthrosis may bo supposed to 
arise from the trauma that occasions injury to the meniscus, as 
well as from tlie irritation caused to the joint by the presence of 
a damaged meniscus in the time before its removal. Continuous 
S3unptoms of blockade, as well as intermittent dropsy, often due 
to a mild synovitis, may be imagined to lead to arthrosis, which 
perhaps is not discovered until several years after the operation. 
A demonstrable monocondylar arthrosis, corresponding to the’ 
tibial cond5de of the damaged meniscus before the operation, must 
be taken as a proof that the disease had already arisen prior to 
the operative treatment. On the other hand, we cannot, of course, 
preclude the possibility that the preoperative course may have 
some significance, even when arthrotic changes are not observ- 
able until later. We will then, however, be inclined to think of 
the meniscectomy itself as the principal causal factor. That an 
arthrotomj'’ alone could lead to artlruosis is, according to Roux 
and Lange, not improbable. But that it should be exclusively 
monocondylar cannot well be explained without taking into ac- 
count the meniscectomy itself. 

It then seems rather natural to seek ior the cause in faulty 
loading of the joint owing to removal of a buffer, such as the 
meniscus represents, as well as in the wear and tear to which 
the cartilage covering the tibial condyle is thereby subjected. Also 
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in the present material there has on re-examination of patients 
been many times seen only a very small reduction in thickness 
of the cartilage at the former site of the meniscus, with slight 
projection on the opposite side. As this may be seen immecliatelv 
after the operation, and also in our material has been observed 
in a couple of cases, it is certainly not to be taken as expression 
for an arthrosis with reduced thickness of cartilage, but rather 
for a lower joint-space on one side, with consequent faulty loading 
of the joint. The static changes which thereby arise in the joint 
may be regarded as factors j)rcdisposing to arthrosis. Efskind has 
also thought that in his material he could note a slight outward 
gliding of the femoral condyle and he sees in this a proof that the 
meniscus lias functioned as a kind of bralce. Thereby might also 
arise a chronic irritation, and when we consider the small ex- 
crescences on the edge of the tibial condyle this latter explanation 
especiall}'’ seems to be rather natural. Such gliding we have not 
in our material been able to observe with certainty. Although the 
matter is thus not quite clear, we may probably regard the al- 
tered conditions of loading after meniscectomy as the principal 
cause of the occurrence of arthrosis. 

Own Materinl. 

The purpose of this work was primarily to investigate the 
frequency of arthrosis after total meniscectomy, which was the 
method adojAed in our hospital. First there shall be given a brief 
account of the material as a whole. Altogether 42 patients — 33 
men and 9 women — Avere operated in the period from 1923 to 
1943 . In more comprehensive statistics (Mandl) the ratio of men 
to women was found to be 4 : 1 , which also accords very well 
with our figures. Tliree of the patients had office work, Avhen the 
others were engaged in manual labour, Avhich for the most part 
could be classified as heavy Avork. Altogether there Avere removed 
38 medial and 4 lateral menisci, whereof 29 Avith an injury chiefly 
due to an indirect trauma, Avhile in 12 cases it Avas extremely 
probable that a direct trauma existed. In one case no trauma 
could Avith certainty be reported. This patient at the date ot 
operation Avas 62 years old, an age at Avhich the degenerative 
changes in the meniscus are so pronounced that a quite insignif- 
icant injury, A\diich may be not eA’^en noticed by the patient, is 
sufficient to produce rujiture. OtheriAdse injuries due to sport are 
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predominant, 24 of tlie ruptures having occurred during the prac- 
tice of one or other form of sport — in 9 cases football. As re- 
gards the diagnosis, which I shall not enter further into here, the 
compression symptom was the most constant, being noted in 3/ 

of the cases. * _ -Tin 

Only a small incision was employed in the operation. In halt 

of the cases total luxation of the meniscus was noted, sometimes 
with longitudinal rupture. In 12 cases the anterior and in 7 the 
posterior part of the meniscus was found to be loosened. In two 
cases the description of the operation is somewhat vague as re- 
gards the site of the injury. 

The post-operative course was for the most part uncomplicated. 
One patient got hemarthron in such degree that puncture was 
found necessary. Post-operative hemarthron is said to predispose 
to arthrosis (Efskind). This patient after an observation period 
of 8 years has shown no signs in that direction. Two patients got 
temporary phlebitis. ISTo serious complication in the joint arose 
after the operation. The patients were alloAved to get up from 16 
to 20 days after being operated. The post-operative treatment has 
not followed any definite line, but some of the patients were 
given massage. 

Patients Re-examined. 

Thirty-five of the patients presented themselves lor re-examina- 
tion. Owing to the existing circumstances it ivas not possible to 
call up the remaining seven, several of whom were outside the 
limits of the country. These 36 patients have all been subjected 
to very careful clinical examination with subsequent X-ray ex- 
amination of both knees. 


Distribuiion according to age and sex. 


Age 

1 

10—20 

21—30 

31—40 

41—50 

51—60 


j 

j Men 

5 

15 

4 

2 

1 

27 men 

Women 

1 

4 

2 

1 

— 

8 women 


From these patients 32 medial and 3 lateral menisci were re- 
moved. Twenty-five of them were absolutely free from clinical 
symptoms and had no subjective troubles of any kind. Four pa- 
tients had now and then had insignificant rheumatic pains, with- 
out being in any Avay hindered in their work, and were also at 
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tlic time of examination free from demonstrable syin])toms. Thus 
29 patients, or 83 per cent, showed either an ideal or a good re- 
sult of the operation. Of tlic remaining six patients the result was 
medium good in four cases, while in two cases it must he regarded 
as bad. 

A more detailed account of these 0 cases is given in the fol- 
lowing table: 

'I’iuiP f)li<.prvn- ' Po'-t- 

Xo. Ape before (ion operative Symptoms 

j operation time iirlbrosis 

I 

' 10 2(! 1 year 1 year Xep. ])isapreeal)le .sensation 

1 nlien she mounts on a 

I elmir. Clinical examina- 

tion; Xepative findings. 

I 1.3 1'. K) 1 mills ."t years Xep. Cautions about twisting 

I her leg. Clinical examina- 

tion: Xepative findings, 

' 14 F. 2.'s -1 mtbs 12 years Xep. Gets sooner tired in the 

' ojierated leg. Clinical 

I examination: Xepative 

findings. 

.3.") .M. 2t) F'; mtbs 10 years Itatlu'rse- .\ little jiain w lien carrying 

I vere ar- something lieavy. .Mod- 

I tlirosis crate swelling after some- 

I what severe exertion. 

I Clinieal examination: 

Xepative findings. 

IS .M. .‘l.'i -1 years 0 years Hatber se. Often swelling. Consider- 

, " * veie ar- able inconvenience diir- 

tbiosis ing work. Siek-juy from 

State Insurance Fund. 
Clinic.il examination; 

I Xegntive finding'. 

'28 -M. 22 2 mths (i years Italliersc- Constant swelling.’ Consid- 

vere ar- erable inconvenience, 

tbrosis csiiccinlly during work. 

Clinical examination: , 
OIP flexion. Latcr.d nio- 
, bilify f)'. 

The fir.st four patients were in full work. I ho last two, who suf- 
fered considerable inconvenience from the disease, had been only 
partly at work in the last few ycar.s. X-ray treatment bad had a 
good deal of effect in lhe.se two casc.s. 

Several authors, who have ])artly rc-investigatod their material 
by means of inquiry forms, attach great importance to crepitation 
as an indication of arthrosis. Even though we must judge tlie 
roentgenological changes with discrimination, we will undoulitedly 
get too low a figure by paying too one-sided attention to crepita- 
tion. This symptom was found iti only 3 of the 12 patients with 
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arthrosis (Nos. 5, 18 and 23). In one of the 23 with negative 
roentgenogram, who was otlierwise quite symptomfree, this 
symptom was present. It is true that the first stages of arthrosis 
cannot be observed on the X-ray picture, but on the whole the 
roentgenological investigation yields far more information in a 
subsequent re-examination of meniscectomized patients. 

In our material no signs of arthrosis were found before the 
operation in any of the patients. On the other hand, twelve of 
them showed on X-ray examination undoubted post-operative 
changes. (See the case-histories of these patients.) In 11 of the 
cases the changes were of t}^pical monocondylar and monoartic- 
ular nature, so that on inspecting both knees it could easily be 
seen which meniscus had been removed. In one case the changes 
were bilateral, symmetrically localized to the medial tibial con- 
dyle (No. 30). When the opei'ation on the right knee was per- 
formed this patient was 52 years old and the roentgenogram was 
then negative. On re-examination 14 years later there were found 
excrescences on the medial tibial condyle on both sides. In the 
last three years before the re-c.xamination he had shown marked 
symptoms of meniscal luxation in the other knee, whereas the 
operated knee had been quite free from symptoms. His arthrosis 
must then be regarded as physiological for his age, 66 years, or 
possibly as a post-operative artlirosis on the right side and as the 
result of injury to the meniscus on the left side. Moreover, the 
X-ray treatment of the left knee had been quite ineffective. As 
he had reached the age of 52 years without getting arthrosis on 
either side, he will, for the sake of clearness, be assigned to the 
group with post-operative arthrosis, even though the case is 
doubtful. 

The frequency of arthrosis is thus about 34 per cent. For com- 
parison it may be mentioned that Brechi.ing found 17.5 per cent. 
Key and Stromberg 25 per cent, with about the same degree of 
total restitution. 

A comparison between these 12 and the 23 who showed no 
changes may be of some interest as regards the causative correla- 
tion of the arthroses. 


Average time before operation 

» age at d 

» observation time .... 

» ago at re-examination 


Neg. roent- 
genogram 

2.1 ycar.s 
29 
5 

34 » 


Arthrosis 

2.4 years 
20.7 ' )' 
10.1 

.36.8 i> 
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Altlioiigli the number of patients is unfortunatelj'' small it is 
clearly to be seen from the table that the observation time pia5^s 
a decisive role, seeing that it is twice as long for patients with 
arthrosis as for those without. Still more evident will he its im- 
portance if the material is examined exclusively ivith a vieiv to 
this factor; 


Observation time 

1—5 

years 

6—10 

years 

11—15 

years 

Over 15 

years 

Total number of patients . . . 

16 

11 

6 

2 

Patients with neg. findings . . 

15 

6 

2 

0 

Patients with arthrosis 

1 

5 

4 

2 


It is seen that the frequency of arthrosis rises steadily with in- 
creasing time of observation. For one of the patients with roent- 
genological changes the observation time was only years, for 
the others it was over 6 years. In view of the fact that the average 
observation period for patients without arthrosis was 5 years we 
can accordingly not expect to find changes before 7 or 8 years 
after the operation. With increasing observation time it is prob- 
able that constantly more patients will show roentgenological 
changes, although the increase will no doubt be far less marked 
than here, where the numbers are too small. 

Especially in view of the danger of arthrosis, it is generally be- 
lieved that the operation should take place as soon as the diagno- 
sis is established with all probability. The average time before 
the operation is somewhat shorter for the negative group, and 
moreover for the two patients in this group who had an observa- 
tion period of more than 10 years (namely 12 and 13 years) the 
illness had lasted only 3 and 4 months respectively before opera- 
tion. Meanwliile, some of the jiatients with postoperative arthrosis 
had had their knee-trouble for a shorter time before the operation, 
so that the difference here is not of decisive significance. The age 
at the time of operation is, if anything, somewhat lower for the 
group with arthrosis. The supposition that the frequency of arthro- 
sis should be influenced by the somewdiat higher age of the pa- 
tient at the time of re-examinatio,n is disproved by the following 
table, from which it is seen that arthrosis was found in only 
about 33 per cent of the patients over 40 years old, being thus no 
more frequent than in the rest of the material. 
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Age 



Patients with neg. findings 


2 , 10 

- 

0 0 

) 

’ i 7 

Patients with arthrosis .... 

— 

— , 3 

6 , 2 

— 1 1 


Accordingly it must be deemed probable tliat it is primarily 
the operation itself with the consequent static changes that leads 
to the roentgenological signs of arthrosis and that these will be 
noted in a constantly increasing number of cases according as 
the observation time becomes longer. 


Patients with post-opei-ative arthrosis. 

(All arc men, c-veept No. 29) 


1 

INo. 

I 

Age at 
opera- 
‘ tion j 

j Time 

before 
operation 

Observa- 

tion 

period 

1 

1 Clinical 
j result 

1 

' 1 

; 20 

4 3'cars 

1 

• IV 2 years 

1 

Ideal 

. 2.3 

1 22 

1 

1 

3 years 

7 years 

Ideal 

27 

1 31 

4 mths 

7 years 

Ideal 

1 

1 24 

l‘/j 3'ears 

11 years 

Good 

29 

1 

{ 22 

4 years 

11 years 

Ideal 

33 

i 

22 

l‘/j years 

11 3 'cnrs 

Ideal 

1 30 

' 52 

5 years 

14 3'cars 

Ideal 

1 34 

1 

19 ! 

2 years 

18 years 

Ideal 

;28 

22 

1 

/ 

2 mths 1 

1 

6 years 

Bad 

1 9 

26 

4 3 'cars 

7 years 

Ideal 

18 

•. 35 

! 

4 years j 

9 years ^ 

Bad 

35 

26 

IV 2 mths 

1 

19 years 

Medium 


I 

Roentgenological signs j 

of arthrosis I 


Slight degree. 

•Slight degree. Rediioed ■ 

thickness of cartilage (1 
mm). 

Slight degree. , 

I Slight degree. ' 

1 Slight degree. Reduced | 

i thickness of cartilage (1 i 

I mm). I 

j Slight degree. (Neg. roent- 
I genogram 6 3 '’enr 8 after j 
I operation). Reduced 
thickness of cartilage (1 
I mm), 
j Slight degree. 

Slight degree. Reduced 
j thickness of cartilage (1 
' mm). 

I Greater degree. Reduced | 
j thickness of cartilage (4 
j mm). ' 

I Greater degree. Reduced i 
thickness of cartilage (1 | 

mm). j 

Greater degree. Further 
progression in 194.’). Re- 
duced thickness of car- I 
tilagc (2 mm). j 

Greater degree. Reduced 
I thickness of cartilage (2 
mm). 1 


Since, as already mentioned, the change.s observed must be 
judged with caution, it is natural to investigate Avhat importance 
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they have from a purely clinical standpoint. Of the twelve pa- 
tients with undoubtedly positive roentgenological findings only 
three had knee-trouble. In all three of them the roentgenological 
changes were more marked and two of these belonged to the 
group with bad clinical results. Among the 23 with negative 
roentgenogram three had some very slight discomfort, but with- 
out influence on their ability to work. Even though the material 
is small, it is thus sufficient to show that the post-operative arthro- 
sis affects the powers of restitution. It is true that in several pa- 
tients the changes noted in the roentgenogram were very slight, 
but it must be presumed that in most cases they are progressive. 
Two of the patients, on being incidentally examined apart from 
the regular re-examination, also gave clear evidence of this. 

In order to arrive at a fuller understanding of the importance 
of the post-operative arthrosis for the linal result a continued 
control examination of a larger body of material would be of 
interest for the purpose of observing the further development 
when the roentgenological changes have existed for some years 
longer or when fresh alterations may have arisen in patients 
who previously had a negative roentgenogram. There is good 
reason to suppose that we would then come to the conclusion that 
the danger of arthrosis must be taken into account. This would 
perhaps lead to partial resection coming more into consideration 
in view of the consequent maintenance of the normal static con- 
ditions in the joint. 

Summary. 

After a survey of the anatomy and iunctions of the meniscus 
the various causes of post-operative arthrosis are discussed. Spe- 
cial attention is paid to the altered static conditions in the joint 
after meniscectomy. 

Thirty-five patients on Avhom total meniscectomy had been 
performed were clinically and roentgenologically re-examined. 
Eighty-three per cent showed an ideal or at least a good result 
on clinical examination. The longest observation period was 19 
years. Twelve of the patients showed roentgenological signs of 
post-operative arthrosis. According as the observation time is ex- 
tended more and more patients show roentgenological changes, 
and in clinical respects these patients give worse results. A con- 
tinued control examination of a larger body of material would 
be of interest in order to show the development when the arthro- 
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sis has existed for some years longer or when new cases of the 
disease have arisen. There is good reason to assume that this 
would lead to the conclusion that the danger of arthrosis must be 
taken into consideration. This might possibly result in more 
general adoption of partial resection, whereby the normal static 
conditions in the joint may be maintained. 

Ziisammenfassiiiig. 

Nach einer Ubersicht fiber die Aimtomie und Funktion des 
Meniscus werden die verschiedencn Ursachen zur postoperativen 
Arthrose besprochen. Bcsonderes Gewicht wird auf die verandcr- 
ten statischen Vcrhaltnisse im Gelenk nach einer Meniscektomie 
gelegt. 

35 Patienten, bei deneu eine Totalmeniscektomie vorgenommen 
ist, wurden klinisch und rontgenologisch nachuntersucht. 83 % 
zeigtcn klinisch ein ideellcs beziehungsweise gutes Resultat. Die 
liingste Beobachtungszeit war 19 Jahre. Bei 12 der Patienten 
zeigten sich rontgenologische Zeichen von postoperative!' Arthrose. 
Bei verlangcrter Beobachtungszeit werden rontgenologische Ver- 
aiiderungen bei standig mehr Patienten gefunden, und auch rein 
klinisch ist das Ergebnis bei diesen schlechter. Fortgesctzte Kon- 
trolle eines grosseren Materials wird von Interesse sein, um die 
Entwicklung zu sehen, Avenn die nachgewiesenen Arthrosen noch 
einige Jahre Aveiter bestanden haben und evtl. neue hinzugekom- 
men sind. Vie! spricht dann dafiir, class man mehr mit der Arthro- 
sengefahr reclmen muss. MoglichcrAA'^eise Avird es dazu fiihren, class 
die partielle Resektion dutch ihre Aufrechthaltung der norma len 
.statischen Vcrhaltnisse im Gelenk mehr in den Vordergrund tre- 
ten Avird. 


Resume. 

Apres un apei’QU sur ranatomie clu mcnisque et sa fonction, Ics 
clifferentes causes cle Parthrose postop erath’-e sont mises en dis- 
cussion. Des considerations specialcs sont faites sur le change- 
ment des conditions statiques cle I'articulation apres la resection 
clu menisque. 

35 malades chez lesquels a ete effectuee une resection totale du 
menisque out ete objet d'examens cliniques et racliographiques 
espaces dans le temps. Dans 83 % des cas on constate a Pobserva- 
tion Clinique un resultat excellent ou bon. IjR plus longue periode 
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cVobservation postoperative etait de 19 ans. Cliez 12 raalades on 
a constate des taehes radiographiques d’arthrose postoperative. 
En prolongeant la periode d’observation on constate des chanc^e- 
ments radiographiques chez un nombre toujours croissant de 
malades. Meme a Texamen simplement clinique on constate cliez 
ces malades des resultats plus mauvais. Un controle continue d'un 
material plus copieux aurait interet pour suivre revolution quaiid 
les arthroses constatees ont dure encore quelques annees et even- 
tuellement des nouvelles s’y sont ajoutees. II y a alors bien raison 
de croire que I'on parvienne a ce resultat: quhl faut compter 
davantage avec le danger de I’arthrose. II est possible que cela 
conduise a une plus grande actualite de la resection partielle qui 
permet le maintien des conditions statiques normales dans har- 
ticulation. 


References.' 

Andreesen, R.: Ergeb. der Chir. & Orthopad. 30: 24. 1938. — 
Brechling, Sv.: Ugeskrift for Lseger. 16: 426, 1942. — Efskixd, L.: 
Acta Chir. Scand. 82: 499. 1939. — Lagergren, K.: Acta Orthopaed. 
14: 280. 1943. — Sjovall, H.: Acta Orthopaed. 13: 153. 1942. — 
Sommer, R.: Ergeb. der Chir. & Orthopad. 22: 387. 1930. — Ueber- 
MUTH, H.: Der Chirurg. 13: 329. 1941. — Weisbach, K.; Der Chirurg. 
7: 207. 1942. 


^ Complete bibliography prior to 1938: Akdkeesen and Sommer. 



From the County Hospital at Hudiksvall. 
(Pbysician-in- Chief: KnuT Hallbeug.) 


Unilateral IloiiWe Ureter with Partly Yaginal, 
Partly ISormal Outlet. 

Report of a Case. 

By 

PER OLOF ALMQUIST, JI. 1). 


During the summer of 1943, a case of two ureters on the left 
side, one of which issued into the vagina, was treated at the 
County Hospital of pludiksvall. This type of malformation is rare. 
Since only a couple of cases have been described in the Scandinav- 
ian literature, a detailed report of this case seems justified, partic- 
ularly in view of the fact that treatment differed from that gener- 
ally adopted. 

The patient was a woman, 29 years of age. Her family history was 
irrelevant. Apart from the troubles Avhicli caused her admission on July 
1st 1943 (Record No. 1808/43), she had previously been in good health. 
She had six children and her deliveries had all been free from compli- 
cations. The immediate reason for her application wa.s intermittent 
attacks of pain on the left side of the abdomen during the past throe 
years. The pain had invariably been felt after exertion and lasted for 
approximately 10 minutes. These attacks were not accompanied by 
fever. However, the patient admitted that she had had partial xirinary 
incontinence for as long as she could rememher. During the day she 
usually urinated about once an hour and her underclothing Avas alA^'ay.‘^ 
damp. For the same reason, she had been compelled to AA^ear a sanitary 
toAvel at night. She had to haA^’e a chamber-pot ready at hand AA'hencA'er 
she got out of bed. HoAvever, she liad become so accustomed to this 
condition that she had never considered consulting a physician. She 
had not noticed that some of the urine came from the A'agina. Men- 
struation had been normal. 

General condition: The general examination did not reveal anything 
of interest. At a vaginal examination, a slight quantity of fluid resembling 
urine AA'as found in the Auigina, the mucous membrane of Avhich aa’us 
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somewhat inflamed, but otherwise without visible changes. In the 
anterior vaginal wall and a little to the left of the median line, a' narrow 
fold,^ ajrproximately 3 cm. long, was observed issuing from the anterior 
fornix in a distal direction. It slightly resembled the ureteral torus of 
the mucous membrane of the bladder. A small opening was found in 
the middle of it, from which a fine liquid jet rhythmically appeared 
A ureteral catheter could be introduced 4 cm. Otherwise the genitalia 
showed nothing of note. The urinary test from the bladder and that 
from the vagina were also without interest. 

In order to preclude the possibility of a vesico-vaginal fistula, the 
urinary bladder was filled with a methyl blue solution. No blue staining 
of the urine in the vagina was obtained. 

At cystoscopy, the ureteral ostia were found to be normal and sym- 
metrically arranged. The mucous membrane of the bladder showed 
nothing of interest. A compress was inserted into the vagina, whereupon 
2 ml. of an indigo-carmine solution were injected intravenouslv. After 
] 2 minutes, blue urine was obtained from the right ureteral outlet anti, 
after 15 minutes, from the left one also. After the ]. 5-minute period, the 
compress in the vagina was removed. It was also found to be stained a 
blue colour in the small ]mrt which had been close to the above-men- 
tioned outlet into the vagina. Ureteral catheters were easily introduced 
30 cm. on both sides from the bladder. 

At roenUjen emminalion (Pigs. 1 and 2), twice ureters were joinul on the 
left side, one of them issuing into the vagina. Both the h'dneys were of 
normal shape, size, and position. No concretions were observable in 
the urinary tract. Intravenous pyelography : On the right side ex- 
cretion took place at a normal time. The renal pelvis seemed 
to be divided into two parts, viz. a superior one comprising the 
upper calyx and an inferior one the other calices. There was only 
a very narrow communication between these parts. On the left side, 
excretion did not take j^lace until after 15 minutes. A double renal 
pelvis was found, the superior part including the upper calyx and the 
inferior part the other calices. The first-mentioned one was shaped 
like a calyx and was fairly large and awlcMmrd. The inferior one was 
of normal shajm. The ureter from the superior renal pelvis could be 
followed to the apex of the transverse process of the fourth lumbar 
vertebra, w^hile the ureter from the inferior pelvis could be observed 
during its whole course to the bladder. Both were of normal width. 
left-sided retrograde pyelography. Only the inferior renal pelvis could 
be filled after the injection of contrast from the bladder. A fine ureteral 
catheter was introduced simultaneously into the vagina through the 
ostium. It could be inserted only 4 cm. Five ml. of a 25-percent solution 
of lithium iodide was injected through the catheter. In this way satis- 
factory^ filling of the superior renal pelvis also was obtained, of the 
same appearance as at intravenous pymlography. Moreover, the ureter 
leading to the superior renal pelvis could also be filled in its entire 
course. It was of normal width and ran close along the medial side of 
the ureter of the inferior renal pelvis up to the apex of the fourth lumbar 
vertebra. Here it crossed the ureter of the inferior renal pelvis, and 
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could then be followed lateral to this ureter to the inferior region of 
the sacro-iliac Joint. After this, the two ureters again crossed one 
another. 

Tims, a double renal pelvis and a double ureter were jjresent on the 
left side. The ureter of the su])erior renal jjelvis issued into the vagina 
while the inferior ureter issued normally in the bladder. The function 
of the right kidney was good, while that of the left kidney Avas slightly 
reduced. No injcclion in the iirinan/ tract was detected. The surgical 
choices Avere as folloAVs; 1) Iinjdantation of the extravcsical ureter in 
the bladder, 2) hemi-nephrectomy or nephrectomy, 3) simjAlc ligation 
of the ureter issuing into the A-agina. Since no urinary tract infection 
set in, the last-mentioned procedure Avas chosen as being the easiest one. 

Operation aa'us performed on July 11th, 1913 (Hallbkug/Alaiqulst) 
under spinal anaesthesia AA'ith nujicrcainc. Prior to operation, a 
ureteral catheter Avas introduced on the left side through the bladder 
toAvards the inferior renal pehus. Left-sided kidney incision Avas done. 
When the peritoneum had been detached anteriorly, the two ureters 
could be distinctly observed Ij'ing nc.xt to each other. One of them 
contained the ureteral catheter, Avhich could be clearly pal])atcd. The 
fat cajAsule of the kidnc}' Avas dissected and the ureter Avith the catheter 
AA'as folloAvcd ujAAvards to the inferior renal ])elvis. The other ureter, Avhich 
Avas of significance in this connection, could also be followed in the .same 
AA’ay to its renal ])elvis. The sijie and shape of the kidney Avere normal, 
and no lobation was noticeable. IIowcA'or, a grooA'c was noted at pal- 
])ation at the border botAveen the up])er and middle third part of the 
kidney. The ureter situated close to the kidney and lying in a medial 
direction (to the sujjerior renal jAclvis) Avas ligated about 7 cm, beloAV 
its pehds, partly Avith catgut and partly Aviili .silk thread, The fat cap- 
sule was ro])]aced oA-er the kidney. A tube Avas inserted in the CA’ent of a 
temjjorary hemorrhage and the renal incision was closed by .stages per 
jirimam. 

The convalescence AA-as com])licatcd by a mild infection of the urinary 
tract (rods), AA'liich rapidly disajApeared* after sulfathiazole medication. 
From the moment of surgical intervention, the urinary floAv into the 
A'agina ceased, ^le patient was di.scharged coinpletcly free from trouble 
19 days after the operation, /t is nolcaviihii that the patient did not feel 
any tension or pain in the left renal reijion in the postopcratii'c phase, 
C3'stosco])y, ])erformed a da}' or two before discharge, revealed at a 
simultaneous indigo-carmine test t.he penetration of blue-coloured urine 
from the right as Avell as the left ureteral orifice after 8 minutes. At 
intraA'^enous urography, Jiormal excretory conditions were also obtained. 
HoAvever, i!i the left superior renal iacIaus no excretion could be obserA'cd 
after as long a time as 30 minutes. Tavo years after the ojieration the 
jnatient still remained free from symptoms. 

A ureter Avitli an extravesical outlet is an exceedingly rare 
occurrence. Isolated cases have been described in the older liter- 
ature i]) this field. The first compilation Avas made by J, P. 
Hartman {5) in 1913 concerning the 37 cases so far established. 
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Since tlien the number of cases described in the literature lias 
increased rapidly. In the year 1922, Furniss (3) found a total 
number of 51 cases, in 1926 Kilbane (4) collected 100 cases, and 
in 1928 Thom (d) reported 185, and finally Furniss (4) had alto- 
gether 240 cases in the year 1937. 

Thom, whose material has been the most adequately analysed, 
had 63 men and 117 women in his series of 185 cases. In five 
instances, the se.x was not sjiecified. The cases were almost equally 
distributed between the right and the left side. In the men, the 


extravcsical ureter issued into 

pars prostatica urethrae in 33 cases 

seminal vesicle » 17 » 

vas deferens » 6 » 

ejaculatory duct » 5 » 

In the women it issued into 

vestibule of the vagina » 45 » 

urethra » 37 » 

vagina » 32 » 

uterus » 3 » 


In Thom’s .scries of 185 cases 
sinulc ureteus with an extravcsical outlet of one of 

O 


them occurred in 58 cases 

.silicic ureters with an extravcsical outlet of both 

occurred » 5 » 

unilateral twice ureter with an extravcsical outlet of 

one of them occurred » 96 » 

unilateral twice ureters with an extravcsical outlet 

of both occurred » 2 » 

bilateral twice ureters with an extravcsical outlet of 

only one of them occurred » 21 » 

bilateral twice ureters with an extravcsical outlet of 

aU of them occurred » 2 » 


In women, the main symptom generally consists of incontinence 
since birth, ■while in men this symptom is usually lacking. Accord- 
ingly, cases without symptoms, which are therefore not diagnosed, 
are no doubt considerably more frequent among men than among 
women. This should, at any rate, partially account for the pre- 
ponderance of women in Thom''s series. In addition, the occurrence 



Fig. 1. J^eft-sided d()iil)lc renal jx-lvis and dnniile urolor. 


AlmQUJST: Unilaferal Double Ureter. 



Fig. 2. Tlio meter of tlie supeiioi iciml pehis issues into tlio vagina, vlicre the 
catlictcr IS held vitli foiccjis, \isiblc in the locntgcnograin. 
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of pyuria is sometimes reported without any satisfactory expla- 
nation; the same applies to an increase- in temperature without 
local signs and to pains in the renal region. 

The diagno.sis is, as a rule, arrived at hy means of inspection, 
as well as hy intravenous and retrograde pyelography. However, 
during the course of the latter procedures, the injection of contrast 
fluid may entail fairly great difficulties. It may, even at times, he 
hard to detect the extravesical orifice of the ureter. 

The position of the ureteral ostia in relation to one another 
appears to he constant. Thus, the orifice of the ureter from the 
cephalic part of the kidney has the more caudal position, while 
the ostium of the ureter from the caudal part has the more 
normal location. AYhen the ureteral orifice is located in the 
urethra, it always has a dorsal position, and when in the vagina, 
it always lies in the anterior wall. 

llefore treatment, the following questions should, if pos.sihle, 
he decided: How great a part of the kidney is drained hy the extra- 
vesical ureter? AVhat is the functioning capacity of the two kidneys 
as well as of both parts of the kidney with twice ureters? Is the 
ureter with an extravesical outlet dilated? Is an infection of the 
urinary tract present? 

In the cases mentioned herein, the following surgical interven- 
tions have been employed: 

1. Implantation of the ureter in the bladder, cither from the 
vagina or from the abdomen — both intra- and extraperitoneally 
— has been the operative procedure most commonly adopted. 
The operation has, as a rule, been technically successful. Cysto- 
pyelitis has been a usual complication of this operation. In the 
majority of the cases subjected to after-examination, the new 
ostium has been found to be constricted and out of function. 
Therefore, the result of the operation has no doubt, in the majority 
of cases, been hydronephrosis of the part of the kidney drained 
by the extravesical ureter. — A somewh.at better result seems to 
have been achieved by the application of an anastomosis between 
the dilated ureter and the bladder, performed either from the 
latter organ or from the vagina, with ligation of the distal part of 
the ureter. 

2. Anastomosis between the inferior part of the superior renal 
pelvis and the superior part of the inferior renal pelvis with 
ligation of the ureter, has been done only once (Stammler, 1), 
Apart from the special anatomic conditions required for the suc- 

Ada cliir. S^caitdiaav. Vnl. XCIV. 
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cess of this intervention, it is essential that no infection is present 
This case was not, apparently, submitted to after-examination 
According!)'-, the result cannot be judged. 

3. Resection of the part of the kidney drained by the ureter 
with an extravesical outlet is strongly recommended by a number 
of workers (Furniss, 4, and others). Simultaneous ureterectomy is 
unnecessary. The operation is considered rarely to offer any very 
marked technical obstacles. However, nephrectomy may have 
to be resorted to on account of technical difficulties, in which case 
it should be used as a last recourse and only, of course, when the 
other kidney is absolutely healthy. This is a prerequisite also in 
the event of heminephrectomy. The result appears to have been 
favourable, with the exception of one case (Hunxer, 4) where 
the remaining part of the kidney ceased to function after hemi- 
nephrectomy. 

4. Ligation of the ureter has only been performed in a few cases. 
The prerequisite of this intervention is that the urine be free from 
infection. The ligation should be carried out with silk or some 
other non-absorbable material. In order to prevent the occurrence 
of a dilated hydro-ureter, the ligation should be made high up. 
In one instance (Novk-Josserand, 2), wdiere the ureter was li- 
gated only with catgut, the urinary flow' -was resumed after five 
days. Nephrectomy was then performed. In the other cases, the 
result was satisfactory. Kestricted hydronephrosis of part of the 
kidney concerned followed. 

Thus, there are several surgical methods to choose from in every 
individual case. AVhen an uninfected case is concerned, simple 
ligation of the ureter is advised. Implantation of the ureter in the 
bladder is a considerably more extensive intervention but the 
result, viz. hydronephrosis, no doubt usually occurs with both 
these surgical methods. Accordingly, the former method is to be 
preferred. However, when the only ureter on one side has an 
extravesical outlet and normal kidney is present on the other side, 
'implantation of the ureter in the bladder should be attempted. 
Further, when a comparatively large part of the kidney is drained 
by the extravesical ureter, a fairly rare occurrence, a large, localized 
hydronephrosis appears. In such cases and when urinary tract 
infection is present, heminephrectomy or, possibly, nephrectomy 
may be taken into consideration, provided function of the kidney 
on the opposite side is good. 
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Suramai-y. 

A report) is given of a case of a double renal pelvis and a double 
ureter on the left side in a 29-year-old sexipara. The ureter of the 
superior renal pelvis issued into the vagina. The principal symptom 
was partial urinary incontinence since birth. At the operation, 
only ligation of the ureter was performed with both catgut 
and silk. The convalescence was, on the whole, uneventful. At 
an examination two years after the interventiop, the patient was 
still free from trouble. fSome series of cases of ureters with an 
extravesical outlet have been reported from the literature. The 
treatment is discussed. The conclusion is drawn, chiefly from a 
study of the literature, that, as a rule, ligation of the ureter with 
silk should be performed in uninfected cases. When the only ureter 
on one side has an extravesical outlet, implantation of the ureter 
in the bladder should be attempted. When a comparatively large 
part of the kidney is drained by the extravesical ureter, a fairly 
rare occurrence, and also in infected cases, heminephrectomy or, 
possibly, nephrectomy should be taken into consideration. 

Zusaramciifassuiig. 

Der Bericht bezieht sich auf einen Fall mit doppeltem Nieren- 
becken und Ureter auf der linken Seite, wobei der Ureter des obe- 
ren Nierenbeckens in die Vagina miindete, und xwar bci einer 29- 
jahrigen Frau mit G Kindern. Das Hauptsymptom war partielle 
Urininkontinenz seit der Geburt. Bei der Operation wurdo nur die 
Abbindung des Ureters ausgefuhrt, und zwar teils mit Katgut 
teils mit Seide. Der splitere Verlauf Avar im grossen und ganzen 
komplikationsfrei, und bei einer Untersuchung 2 Jahre uach der 
Operation hatte die Patientin immer noch keine Bescliiverden. 
Fs werden einige Zusammenstellungen aus der Literatur iiber 
extravesikal miindende Ureteren gegeben. Die Behandlung Avird 
ausfuhrlicher diskutiert und der Verfasser kommt zur Bchlussfolge- 
rung, die sich hauptsachlich auf Literaturstudien basiert, dass 
bei nicht infektierten Fallen geA\mhnlich die Abbindung des Ureters 
mittels Seide vorgenommcn Averden soli. Wenn der einzige Ureter 
auf der einen Seite extravesical mundet, muss Implantation des 
Ureters in die Blase versuclit Averden. Sollte ein relativ grosser 
Teil der Niere von dem extravesikalen Ureter drainiert Averdcn, 
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was gewohnlich nicht cler Fall ist, und wenn infizierte Falle vor- 
liegeii, muss Heniinephrektoinie oder e^dl. Nephrektoinie in Erase 
kommen. 


Resume. 

L'auteur decrit un cas de double bassinet et d’uretere double 
dll cote gauche chez une femme agee de 29 ans et ayant six enfants. 
L'uretere du bassinet gauche debouchait dans le vagin. Le syinp- 
tome principal etait unc incontinence d'urine partielle depuis 
I'enfance. Lors de I'operation, on s'est borne a pratiquer la ligature 
double de l’uretere superieur au catgut et ii la sole. Les suites ont 
etc normales et un nouvel examen pratique au bout de 2 ans n’a 
revele auciin trouble. L'auteur rapporte en outre certains cas 
emjiruntes ii la litterature concernant des urcteres a debouclie 
extra-vesical. II discute en detail le traitement et — en se basanfc 
essentiellcmcnt sur la litterature relative au sujet — il arrive a la 
conclusion que dans les cas oii il n'y a pas d'infection il faut, en 
regie generale, pratiquer la ligature de l’uretere a la soie. Lorsqu’il 
n'existe d un cote qu'un seul ureterc a debouclie extra-vesical, 
il faut essayer rimplantation de l'uretere sur la vessie. Dans les 
cas oil I'liretere a debouclie extra-vesical dessert une portion im- 
portante du rein — ce qui est rare — et s'il existe une infection, 
il faudra envisager riieminephrectomie on eventuellement la 
nephrectomie. 
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Die Senlcuiigsrcaktion beiin Hypcriicplirom. 

Ei'fiiliviiiigcii YOU 101) operierteu Fallen. 

Von 

THORE OLOVSON. 


Dass das Hypcrncpliroin zu derjenigen Gruppe von Krankliei- 
ten gelidrt, bei welchen man die extrem liohen SR-Werte findet, 
ist ja allgemein bekannt. Vferte liber 100 mm, bis gegen 150 mm, 
sind nicl\t allzu seltcn. Dicse Evkcnntnis liat sick dem arztliclien 
Bewiis.stsein in so weitem Umfang eingepriigt, dass das Hyper- 
nephrom wohl diejenige Affektion ist, an welchc man bei Fallen 
mit holier SR und sonst unkiaren Erscheinungen gern zuerst 
denkt. Dieser Umstand, dass die SR beim Hyperncplirom aussorst 
holie Werte liefern kann, soheint die allgemeine Anschauung in 
der Richtung beeinflusst zu liaben, dass das Hypernephrom so 
gut ^s'ie immer mit einev mohv oder minder starlc erlioliten SR 
einhergehe. Tatsiichlicli kann aber beim Hypernephrom die SR 
niedrig oder sogar normal sein. Dies wissen ivir ii. a. durch einige 
der einschlagigen sclnvedisclien Arbciten aiis den letzten Jahren. 
Offenbar sind die niedrigen SR-Werte nichts ganz Ungeivohn- 
liches. Ich lialte die Kenntnis luervon fur so wiclitig, dass ich 
etiiche bereits bekannte Untersucliungen auf diesem Gebiete an- 
fiihren und iiber eine eigene Zusammenstcllung bericliten mochte. 
Die wesentliclie Veranlassung hierzu waron zwei Fillle, die "wir 
vor kurzern in der hiesigen Abteilung ivnmittelbar nacbeinander 
operiert haben. Bei beiden waren die SR-lVerte normal; bei dem 
einen 4, bei dem anderen 6 mm. 

Anslandiscbe Unteisnchnngen iiber die SR beim Hypernephrom 
sind recht diinn gesiit. Nach DAjrji (1931) ist die SR stets erhoht. 
Smirnope (1928) gibt an, dass normale Werte vorkommen kon- 
ncn. Die sclnvedisclien Untei'suclmngen iiber die SR beim H}'^per- 
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neplirom, welche icli gefunden liabe, sind in Arbeiten von Ljuxo- 
GREN (1930), Beegendahl (1935), Hellstrom (1943) nnd S. 
JoHNSSON (1945) veroffentlicbt. Ljtjnggree gibt die SB bei 5 
Biillen an. Bei einem derselben war der lYert 22 mm, bei den 
iibrigen 52, 70, 87 nnd 156 mm. Bei Bergendahl findet man 
Angaben Tiber 14 Balle; bei einem von diesen war der Wert 15, 
bei einem anderen 20 mm. Die restliclien 12 batten AVerte zvi- 
scben 39 nnd 158 mm. Hellstrom berichtet Tiber die SR bei 22 
Fallen. Von diesen batten 3 normale Werte. Bei 6 Fallen lag die 
SR Tiber 100 mm. In dem Material von Lund war nacb Johnsson 
bei 83 operativ verifizierten Nierengescbwiilsten- (Art der Ftthto- 
ren nicbt naber angegeben) die SR bei 10 Fallen normal. 

Die von mir zusammengestellte Reibe entbalt 109 operierte, 
patbologiscb-anatomiscb bestatigte Hypernepbromfalle. Zu die- 
sen Fallen geboren neben denjenigen aus dem Serapbimerlazarett 
(41 Falle) nocb diejenigen aus dem St.-Goran-Krankenbaus (40 
Falle) sowie aus dem Krankenbaus Sabbatsberg (28 Falle). 


Tnbelle 1. 

SB hei 109 Fallen von Hyperneplirom. 


Normalwerte 

.... 20> 

Normalwerte — 20 

.... 14f 

21—30 

.... 121 

31-40 

.... 9f 

41 50 

.... 101 

51—60 

.... 12f 

61—70 

.... 21 

71—80 

.... 3f 

81—90 

.... 61 

91—100 

.... 4f 

101—110 

.... 2( 

111—120 

.... 8/ 

121—130 

.... 31 

131—140 

.... if 

141—150 

.... 11 

151—160 

.... 2f 


34 

21 

22 ) 

n 

lol 

10 


(31,2 ± 4,4 %) 

65 (60 ± 4,7 %) 


27 


17 


.... 44 

(40 it 4,7 %) 


In Tabelle 1 findet man das ganze Material. AVas die Normal- 
werte anlangt, so babe icb nacb Reichel die obere Grenze fiir 
Manner bei 10, fiir Frauen bei 13 mm gezogen. Aus der Tabelle 
gebt bervor, dass unter diesen 109 Fallen die SR bei 20 Fallen 
normal war, d. i. ein Prozentsatz von 18,3 ±3,7 %. Bei 14 Fal- 
len lagen die AA^erte zwiscben der Norm und 20 mm. Nebmen wir 
20 mm als obere Grenze fiir eine sebr niedrige SR, so kominen 
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nicht weniger als 34 Falle, cl. s. 31,2 ±4,4 %, in diese Gruppe. 
In bezug aiif die sonstige Verteilung linden wir, dass die Anzahl 
der Falle in Richtung auf sehr bohe nnd lioclnste Werte abnimmt. 
Wenn man 50 nnd 100 mm als Gruppengrenzen festsetzt, dann 
ergibt sick; 65 Riille unter 50 mm, 27 Ralle zwisckcn 50 nnd 100 
und 17 Falle iiber 100 mm. Wird die obere Grenze fur eine massige 
Erkokung der SR bei 50 mm gezogen, so finden wir 65 Ealle 
(60 ±4,7 %) darunter und 44 Ealle (40 ±4,7 %) daruber. Rc- 
merkenswert ist, dass Ealle mit normaler SR zaklreicker sind als 
solche mit extrem koker, d. k. iiber 100 mm. 

Bei der weiteren Anal)^se der SR bei diesen Gesckwulsten rick- 
tet sick die Aufmerksamkeit dann zuniichst auf die Bezielmng 
zur Grosse. In dem vorliegenden Material ist diese in den meisten 
Fallen durck das Geivickt des Operationspriiparats, Niere ± Tu- 
mor, gekennzeicknet, oder durck sckatzungsweisen Vergleick. 

Taliollo 2 a. 

Beziehung zwischcn SR und Grosse (Gewichi). 

Hicdrigc Sll und Gcwicht. 


Fall Nr SR Grosso 

43 2 675 g 

64 2 380 » 

30 3 Apfclsincngross 

31 4 Rcichl. fiuistgross 

7 4 Faustgross 

4 8 Kindskopfgross 

5G 9 360 g 

44 12 610 » 

65 12 1200 .> 

99 14 F nustgross 

3 15 Kind.skopfgro.ss 

59 16 750 g 

47 17 910 0 

52 18 950 » 

20 20 3[annskopfgross 

58 23 1200 g 

7.9 25 1500 » 

105 25 1700 » 


Aus Tabelle 2 a ivird das Verhalten von Grosse oder Gcwickt 
bei einer Anzakl von Fallen (18) mit nicdrigcr SR ersicktlick. Man 
bemerkt hier Tumoren von bis 1200 g mit normaler SR. Bei drei 
Geschwiilsten mit dem Gewickt 750, 910 und 950 g waren die 
SR- Werte 16 bzw. 17 und 18 mm. Bei zwei Tumoren von 1500 
bzw. 1700 g war der Wert der gleichc, 25 mm. 
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Tabelle 2 b. 

Btziehung zwischen SB und Grosse (.Gewichi). 
Hohe SR unci Grosse. 


Fall Nr SR Grosse 

6 112 Doppelt faustgross 

30 114 Hiihnereigross 

S 120 Faustgross 

46 126 550 g 

51 120 550 » 

109 130 Apfelgross 

27 155 Doppelt faustgross 

1 157 Faustgross 

48 102 1400 g 


In Tabelle 2 b sind etliche ]?alle mit extrem holier SR zusani. 
mengestellt. Mit Ausnabme eines Ealles (Fall 48) sind die Dimen- 
sionen der Tumoren durcliweg Ideiner als in der vorigen Tabelle- 

Tabellc 2 e. 

Beziehung zwischen SB, und Grosse (Gewichi), 

SR bei sehr grossen Tumoren. 


Fall Nr SR Gewicht 

105 25 1700 g 

79 25 1500 » 

71 148 1800 » 

65 12 1200 

63 60 1100 » 

58 23 1200 » 

48 102 1400 » 

50 25 1155 i> 

53 74 1450 » 


Tabelle 2 c gibt Aufschluss iiber die SR bei einer Reihe der 
grossten Geschwiilste, d. li. bei solclien mit eineni Gewicht iiber 
1000 g. Wie man sieht, sind es von diesen 9 Fallen nur 2, welclie 
eine SR iiber 100 mm haben. Bei den iibrigen Fallen war die SR 
niedrig oder massig erhoht. 

Unter den kleinsten Tumoren, Avelche das Material enthiilt, fin- 
den sich 4 von Mandarinengrosse. Die SR-AVerte waren bei diesen 
41, 64, 55 und 42 mm; mitliin bei keinem Falle eine niedrige SR. 

Zusammenfassend ist iiber die Beziehung der SR zur Tuinor- 
grosse zu sagen, dass keine direkte Proportion besteht. Der Sach- 
verhalt erscheint vielmehr in dem Sinne deutbar, dass bei sehr 
grossen Geschwiilsten die SR oft relativ niedrig ist. Bei Tumoren 
von bis 1200 g kann die SR normal sein. 
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Das Ergebnis dieses Vergleichs ist der bestininite Eindruck, 
dass der Eaktor, das Agens, welches die SR bedingt, nicht an 
quantitative Eigenschaften des Tumors gebunden ist, sondern in 
der Sonderart des letzteren seinen Griind hat. AVahrsclieinlicli 
spielen wohl Zerfallsvorgangc in der Geschwulst eine gewisse 
Rolle. 

Uberaus interessant ware es, in der Analyse einen ScliriLt weiter 
zu gehen und die Beziehung der SR zur Bosartigkeit und Prognose 
zu ermitteln. Eine Voraussetzung hierfiir wiiren cingehendere pa- 
thologisch-anatomische Studien der Eiille sowie eine Nachunter- 
suchung des Materials. 

Der eigcnartige Charaktcr der Hyperncphroine offenbart sich 
ja u. a. auch in dem Verhalten der Temfcralur. Eieber ist beiin 
Hypernephrom eine ziemlich liaufige Ersclieinung. Man konnte 
sich denken, dass derselbe Eaktor, dassclbe Agens, sowohl die 
Teinperatur wie die SR beeinflusst, was sich womoglich in einer 
gewissen statistischen Beziehung zu erkcnnen geben konnte. 

Bei 40 von den 109 Eiillen des Materials kam Eieber vor. Von 
diesen batten jedoch 9 Anzeichen einer Infektion der Harnwege 
und sind dahcr l3ei der Zusammenstcllung beiseite gelasscn wor- 
den, um den Tumorfaktor nach Moglichkeit sozusageu oreinzu- 
zuchten<(. Die iilirigen 31 Eiille sind in Tabelle 3 aufgefulirt. 


Tahollc 3. 

SR boi Fallen mil. Fieber. 


Fall Nr 

Ficbortypus 

SR 

Grosso cles Tumors 

15 


120 

Faustgross 

16 


S3 

Doppelt faustgro.ss 

IS 


27 

]''austgross 

•21 


.51 

Kinclskopfgross 

2.9 


76 

it 

30 


114 

Hiilincreigross 

49 


81 

900 g 

53 


74 

1450 1) 

57 


65 

O 

CO 

63 


60 

1110 » 

68 


54 

Alniitlarinoiigross 

70 


30 

230 g 

72 


32 

515 » 

73 


75 

O 

O 

CO 

102 


116 

Doppelt faustgross 

74 


84 

320 g 

76 


53 

Walnvissgross 

94 


132 

Schr gross 

109 


130 

Apfelgross 
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25 Continua 38—39’ 97 Huhnercigross 

* 1^5 Doppelt faustgross 

» 52 Kindskopfgross 

85 » 40 JIannskopfgross 

8 Unrcgclmiissig 120 Faustgross 

37 » 48 Kindskopfgross 

40 » G Hiihnercigross 

61 .) Ill _ 

62 » 92 — 

71 .> 148 1800 g 

36 » 41 Jlnndarincngross 

45 .. 107 — 


Bei 19 der Falle bestand die Tcmperatursteigerung in langer 
dauernder Subfebrilitat. 4 Balle liatten eine bohe Continua, und 
bei den 8 anderen tvar die Temperatiir unregelmassig, schleudernd. 
Bis auf einen Fall (40) liatten samtliclie eine erliobte SE. Der 
niedrigste Wert war 27 mm (Fall 18). Bei der grossen Mebrzahl 
der Falle war die SR ziemlicli stark erholit. Es scheint also zwi- 
sclien SR und Fieber eine gewisse, allerdings‘ nicbt' stark ausge- 
pragte, Beziebung zu besteben. 

Bei 5 der oben in Tabelle 3 zusammengestellten Falle war die 
SR vor der Operation mebrere Male untersucbt worden. Interes- 
sant ist die Feststellung, wie die SR-Werte wabrend der einzelnen 
Zeitabscbnitte sclnvankten. Das Auftreten derartiger Scbwankun- 
gen erinnert an gewisse Unregelmassigkeiten der Temperatur bei 
einem Teil der Hypernepbromfalle. Der geringe Umfang des Ma- 
terials in dieser Beziebung gestattet keine bestimmteren Scbluss- 
folgeningen binsichtlicb eines etwaigen Zusammenbangs. 

Tabelle 4. 

Sclnvanlcungen der SB-We7'te. 

Fall Nr SR — AVerte 

37 104—125—130—129—56—48 

.!\V. 7T. GT. :iM. -2 VC. 

49 72—81—51—80 

2T. 2W. ;!T. 

51 105—120—91 

4 T. 1 M. 

82 65—125—101 

4 T. 4 T. 

85 89—65—40—70 

lOT. TT. 5T. 

Die Zalilen zwischen den SR-AA*erten bezeichnen die Zeitabstiinde (T. = Tage, 
W. = Woelien, M. = Monate). 

Interesse besitzt ferner das Verbaltnis der SR zum Alter der 
Geschwulst. Selbstverstandlich lasst sich dieses sebwer angeben. 
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Die Grosso clos Tumors ist naturgcmiiss oin zu unsiclicrer Aus- 
druck. Eineu gewisscn Massstab fiir die Dauer des Leidens liefeid 
uns dcr Zeitpunkt dcr ersten Hiimaturie. Diese liestimmung ist 
iiaturlicli nur eine ganz anniiliernde und lediglicli dorfc brauclibar, 
wo es sick um lange Zwisclicnzeitcn liandelt. In dein vorliegendeu 
Material ist mit blossom Auge sicbtbarc Hiimaturie bci 60 der 
Eiille augcgeben. In Tabello 5 sind diese nacb dem /eit]mnkt der 
ersten Blutung in Gruppcn gcordnet. 

Tabello 5. 

lieziehung tier Sli znm ZeilpunM dcr erslen Bhilung. 


24 iStuHik'ii 30, 2, 17, 18. 2.5, 10, m 

48—00 Stunden 44, .OO, 20 

1 Woclic 35, 25, .50. .37 

1 Mount 24, 41. .3, 00. 12. 30. 75, 5.3, 20 

2 Monnte 20. 110. 112, 13. 40, 1.30 

3 » 4, 51, 8.5, 4, 2. 42 

.Inlir 8. 1.57, 8, 83, .50. 00. 37, 2(), 30 

1 » 70. 07. 0.5, 18, HI. 2 

2 .Inhrc 42. 11 

.5 1' 4, 10 

7 .> 20 

8 » 22, 27 

10 » 10, 51 


Es fiillt auf, dass die extromen SR-Worte, uber 100 mm, aus- 
sclilics.slich bei Eiillen vorkommen, wo die erste Blutung inner- 
halb cincs -Talircs aufgetreten war, Dagcgcn linden wir eine ziem- 
lich niedrige SR bei Eiillen, bci denen die erste Bhitung liinger 
zuriickliegt, 2 — 10 -Talire. Es ergibt sick somit eine gewisse t)ber- 
einstimmung zwiseken Alter und Grosso des Tumors, indem die 
SR-Werte bei soAvokl sekr grossen wic auck sekr alten Gesckwiil- 
sten verkiiltnismiissig niedrig sind. 

An Hand der SR zu bcurtcilcn, ob Mclaslasen vorkanden sind. 
ist selbstverstiindlick nickt moglick, namentlick da sekon der Pri- 
miirtumor als solckcr zii wcckselnden Werten fiikrcn kann, Im 
vorliegenden Material sind Metastasen bei 11 Eiillen fcstgestellt 
worden, bei 7 in den Lungen und bci 4 im Knockengeriist. Die SR 
Avar bci alien diesen Eiillen bctriicktlick erkokt, bei 3 Eiillen iiber 
100. AVicktig sind in diesem Zusammenkang ZAvci Eiille, die erken- 
nen lassen, dass cine niedrige SR j\Ictnstasen nickt ausscklicsst. 
Bei dem einen kandelte es .sick um einen OSjiikrigcn Mann, dcr 
Avegen einer Eraktur infolge einer iMctastase im Eemur in das 
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1. Bei fast V-., cler Balle (31,2 ±4,4 %) war die SR niedrig, 
unter 20 mm. 

Falle mit normaler SR waren haufiger (20 Riille = 18,3 ±3,7 %) 
als solclie mit extrem lioher SR, iiber 100 mm (17 Ralle). 

2. Die SR ist nicht der Grosso des Tumors proportional. Niclit 
selten findet man bei schr grossen Gescbwiilsten eine niedrige SR. 
Es sind Tumoren von 1200 g mit normaler SR vorgekommen. 
Kleine Geschwlilste kbnnen mit ciner bolien SR einliergeben. 

3. Bei alten Tumoren ist die SR oft ziemlicli niedrig. 

4. Bei Fallen mit Ficber (olme Harninfektion) ist die SR ge- 
wolinlicli wesentlicli erhblit. Die SR bei Fieberfallen kann im 
Laufe der Entwicklung stark sclnvanken. 

6. Die SR ist bei Metastascn in der Regel betrachtlicli crhobt. 
es kann aber eine niedrige SR vorkommen. 


Sninmary. 

The occurrence of an extremely high ESR in liypernephroma 
ought to be generally known. Less known is the circumstance that 
a low or even normal ESR can exist. The author considers that 
the knowledge of this is important and gives an account of the 
ESR in 109 cases of operated, patho-anatomically verified hypcr- 
nephromata. The results of the examinations can be summarized 
as follows; 

1. Nearly one third of the cases, 31.2 ± 4.4 %, showed a low 
ESR under 20 mm. Cases with normal ESR were more numerous 
(20 cases = 18.3 ± 3.7 %) than cases with extremely high ESR, 
above 100 mm (17 cases). 

2. The ESR is not proportional to the size of the tumor. Not 
infrequently does one find a Ioav ESR in very large tumors. Tumors 
weighing 1200 gm having a normal ESR have occurred. Small 
tumors can have a high ESR. 

3. Old tumors have a rather low ESR. 

4. Cases with fever (without infected urine) usually have a 
considerably raised ESR. The ESR value in cases with fever 
can often vary considerably during their development. 

5. The ESR in cases with metastascs is usually raised con- 
siderably but a low ESR can also occur. 
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R(isum<;. 

L existenco cle valours tres elevces do la vitesse do sedimentation 
dans les cas d’hypernephrome sont notoires. JIais il semble qu’on 
connaisse moins le fait qu’on puissc observer une VS pen elevee 
ou normalc. L’autcur estiine important qu’on le sacbe et a etiulie 
la VS dans 109 cas d’li3q)ernephromc bisto-patbologiquement con- 
firmes et operes. On pent rainener les resultats de son 6tude aux 
points suivants: 

1. Dans pres d’^/a dcs cas (31.2 4.4 %), VS basse au-dessous 

de 20 mm. 

Les cas presentant une VS normale out etc plus nombreux (20 
cas = 18.3 ^ 3.7 %) que ceux presentant une VS tres haute, 
au-dessus de 100 mm (17 cas). 

2. La VS n'est pas proportionncllc au volume de la tumeur. II 
n’est pas rare de trouver une VS basse accompagnant une tumeur 
tres volumineuse. II a observe des tumeurs de 1200 gr. avec TS 
normale. Do petites tumeurs sont parfois accompagnees d’une 
VS elevee. 

3. Les vieilles tumeurs ont souvent une VS assez basse. 

4. Les cas f(5briles (sans infection urinaire) ont souvent une 
VS assez elevee. Dans ces cas VS pent presenter de grandes 
variations dans leur developpement. 

5. Dans les cas de metastases, I’elevation de VS est d’ordinaire 
considerable, niais une VS basse n’est pas exclue. 


Sclirifttum. 
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Ljunggren. — Hellstrom; Acta chir. scand. 80 , Suppl. 52 (1937). — 
Nord. Med. 18 , 653 (1943). — Jonsson: Nord. Med. 27 , 1633 (1945;. 
— Ljunggren: Acta chir. scand. 66 , Suppl. 16 (1930). — Reichel. 
Blutkorperchensenkmig. Wien 1936. — Smirnoff; zit. n. Ljunggren. 
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Ruplurc of Kidney Tumours and 
Hy(li*oiiei)lu’ose.s. 

By 

T. G-UNNAR NYSTROM. 


Introduction. 

Subcutaneous or open rupture of the kidney constitutes the 
dominant feature in renal traumatology. But a break in tlie kidney 
can occur also — often when the trauma is relatively slight — 
when tlie organ is the seat of advanced pathological changes. In 
in}'' paper, “tlber bdsartige Nicrontumoren bei Kindern” (Acta 
chir. scand., vol. 8-1, p. 581) T mentioned a case of Orth's, 
a 4-}’'ear-old child suffering from rupture of a malignant tumour 
of the kidnc}'. In 1941. Grauhan &■ HEULRiKGEn described 2 cases 
of lipoangiosarcoma of the kidney with dangerous spontaneous 
haemorrhage as the result of rupture of the tumour. They main- 
tained that lipoangiosarcomatous tumours, because of tlieir struc- 
ture, seem to rupture more easily tlian other new-foianations in the 
kidneys. OuES in 1934, and Schreiber in 1936, reported a case of 
rupture in connection with unilateral polycystic changes in the 
kidney. Weichel mentioned a similar case in 1937. 

Another feature — ■ although an uncommon one — of the clinical 
picture in kidney tumours, in addition to enlargement of tlie 
kidney, haematuria, pain, fever, and a liigh sedimentation rate, 
is rupture of tlie tumour, this being sometimes the first sign of the 
disease. 

As is well known secondary infection of a hydronephrotic cyst 
is the commonest complication in this disease. Bupture of the cyst, 
either spontaneously or after a trauma of greater or lesser severity, 
is unusual, although not so unusual as rupture of a tumour. 



Kg. 1. 'I'lio renal polvi'i and ureter on tlie light side aio clearly vit)uali/.ed. On the 
left side the contiast fluid ajipeats ns an irregular shadow, the size of a closed fist, 
where the lenal pelvis is nounally situated. No definitely distinguishable kidney 
shadow is visible. .Signs of cxeretioii in tlio upper .segment of the ureter. The con- 
trast fluid is loss douse than on the right side. 





Fig. 2. Normal conditions on the right side. On the left, the icnal jiclvis is not 
visualized; the contrast fluid is passing through tho ureter 
as far as tho pelvis but no further. 


Nystiiom: Rupture of Kidney Tumours sind Uydroiiephroscs. 
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was closed by exact approximation over a rubber drain. After tbe inter- 
vention the patient’s condition ivas slightly affected. Saline solution was 
injected intravenously and a blood transfusion (500 cc.) was done. By 
March 9th she was showing improvement. The drain was removed. Her 
evening temperature was around 3S°C. On March 15th the convalescence 
Avas still proceeding smoothly. A little pus was exuding from the opera- 
tion Avound. Some of the stitches Avere removed. On March 18th the 
remaining stitches AA^ere removed. Haemoglobin, 51 percent (Sahli). 
On March 22nd roentgen examination revealed that there was no 
metastasis to the lungs. Blood pressure, 130 mm. Hg. On March 26th 
the pathologico-anatomical diagnosis AA^as: A t}’pical malignant tumour 
of the kidney of OraAAutz’s t}^Ae. On March 27th it AA’as recorded that the 
diuresis had been good during the aa'IioIc period, having varied betAveen 
800 and 2,000 cc. She was discharged, couA’-alescent. In the autumn of 
1937 she died from general metastasis. 

Ejncn'sis. The case aa’us that of a AA'oman aged 51 A\'ho had earlier had 
symptoms of high blood pressure. She had been treated I))' a doctor 
for “kidney trouble”. In March 1937 she fell down in the street and 
knocked her left side against the paA’-eraent edge. She AA’as admitted 
to the hospital as an acute abdominal case AA'ith peritoneal irritation, 
pains, and tenderness in the left infra-costal angle, Avhere an indistinct 
tumour AA-as palpated. There aa'us microscopical but no macroscopical 
eAudence of haeraaturia. Because of suspected rupture of the spleen 
exploratiA’’e laparotomy AA'as first carried out, and folloAA’ing that, 
nephrectomy on the left side, through a lumbar incision. A ruptured 
malignant tumour of the kidney, as large as a chiUrs head, AAdiich had 
not gromi into the renal A'eiu, was remoA’-ed. P.A.D.; A t}^ical Grawitz’s 
tumour. The patient died six months later from general metastasis. 

Discussion . 

Throe features are of especial interest in this case, viz. the state- 
ment in the anamnesis that the patient AA'as believed to haAm had 
a Mgh, or a raised, blood pressure, the absence of macroscopical 
signs of haematiiria, and the insignificant injury AA'hich caused 
the rupture. First, as regards the blood pressure, some of the earlier 
investigators bclicAmd that kidney tumours excreted adrenalin. 
In recent years, hcAA^er, this riew has been abandoned. Ljung- 
gren’s experiments, for instance, seem to point in another direc- 
tion. In his material of Grawitz’s tumours the blood pressure was 
raised about as often as it AA^as normal. He says: "Infolge dessen 
kann meiner Ausicht nach ein erhohter Blutdruck nicht als ein 
charakteristisches Zeichen eines Grawitztumors bctrachtet Aver- 
den.” Nor did the blood pressure, in his series, .shoAv a tendency to 
drop postoperatiAmly. In the light of the more recent iiiA'-estiga- 
tions, however, this conception must be slightly modified, or at 
least Ave must look at the problem of a possible hj^ertonia in 

35— ^5-i787. Acta eliir. Scendinav. Vol.XGIlI. 
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kiclnc)’’ tumours from a somcAvliat different point of view. As is 
known, there are now several proofs of tlie fact tliat tlie blood 
lu'cssure rises in connection Avith various types of unilateral renal 
processes and that a nephrectomy causes it to revert to normal 
or to a lower level. The problem of renal hypertonia does not 
seem as yet to have been fully solved. 

The jjatient under discussion had had earlier symptoms of, 
and had received treatment for, high blood pressure. She Avas 51 
years old, hoAvcA-cr, and had entered upon the menopause, and no 
information is aA-ailable as to the .scA'erily and the nature of her 
liAliertonia. Consequently, the case is not A'cry informatiA’c. Nor 
is the statement that, the blood pre.s.«urc Avas ].30 ram. Hg after 
the nephrectomy of any great significance, since the patient had 
lost blood and Avas in shock. The statement is Avorth placing on 
record, hoAvever. 

As is Avell known, hacmaturia is an cxfrcmcl}^ .significant sign 
in GraAvitz’ tumour.s. In LauxocaiEx’s monogi-aph, blood in the 
urine Avas observed in Si..") per cent of the cases, in Bkrgexdal's 
publication in 72 per cent. An c.stabli.shed or probable penetration 
of the tumour to the renal peh'is A\*ns the cause of the bleeding in 
the majority of LauNGGREK’.s patients. In other cases, thehaemat- 
uria Avas a sign of stasis or inflammatory changes in the kidney 
tissue or the renal ])clA-is. In Scjirkiueh'.s tAvo cases and Odes’ 
case of riqdured polycy.stic kidney, haematuria Avas present. A 
study of the anatomic .specimen from my patient rcA'caled that 
there Avas no penetration to the peh'is or the calices. The tumour 
had groAvn outAvards, penetrated the capsule, and then broken 
into the renal sinus. This Avas Avhy there Avas no macroscopically 
demonstrable bleeding. Probably also, this constitutes the e.x- 
planation Avhy the tumour ruptAircd so easily and why the pa- 
tient died so soon after the operation. True, IBergendal AATotc, 
because in tAvo of his patients there had been perforation of the 
kidney capsule and infiltration into the adjoining tissue and yet, 
despite this the final result had been excellent, “that the prognosis 
may be faA'ourable in spite of tumour infiltration of adjacent 
tissues”. HoAveAmr, the prognosis must be different in cases AA’here 
the tumour ruptures and particles from the groAvth flood the entire 
renal sinus. 

The diagnosis in ruptured tumour of the kidney is obviously 
more difficult to make than when an ordinary renal tumour is 
present. There is seldom time thoroughly to examine and folloAA' 
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tlie patients. Urograpliic examination is iindoubtedly a better aid 
in tlie differential diagnosis in these cases than it is in other sub- 
cutaneous intra-abdominal injuries. Unfortunately no urographic 
examination Avas made in my case. As a rule it seems necessary 
to do a laparotomy first, in ruptured kidney tumours and cystig- 
erous kidneys (Schrbiber, Orth). This measure was employed 
in the present case also. The usually pronounced anaemia indicates 
intra- or extraperitoneal bleeding. In the absence of haematuria 
liver and spleen ruptures can be suspected. 

The prognosis is unfavourable. According to Odes, ruptured, 
unilateral cystic kidneys show a 30 per cent mortality; in the case 
of a burst kidney tumour it is certainly higher. Strangely enough 
one of Grauhan & Hellriegel’s patients is still alive, 6 years 
after the operation. 

Case 2. E. I., born March 4th, 1917, a sergeant, Pudasjarvi. The 
patient was admitted to a field hospital on September 25th, 1942 on a 
diagnosis of haematuria and suspected tuberculosis of the kidneys. 
In December 1941 the patient had had angina, but had otherwise been 
in good healtli. A week before his admission he became ill with acute 
abdominal pain and a headache. The urine was dark, and reddish. He 
had had no micturition pain and no fever, cough, or other pains. His 
general condition was good, his temperature normal. Lungs and heart 
normal. Nothing of interest from the abdomen. No tenderness or rigidity 
in the kidney regions. No oedema. Blood pressure, 125/60 mm. Hg. 
Sedimentation rate, 10 mm. in 1 hour. In a sample of sterile urine 
there were abundant erythrocytes, no bacteria, and no rods. On October 
13th, 1942 he was transferred to a military hospital for a thorough 
examination. In sterile urine the picture was as follows: Yellow, acid, 
turbid; albumin present; in the sediment there were numerous red blood 
cells, a few leukocytes, and epithelial cells. No bacteria or tubercle 
bacilli. Culturing yielded no gi'owth. On October 24th, cystosco 2 nc exam- 
ination revealed that the mucous membrane of the urinary bladder was 
slightly reddened, the apertures of the ureter normal. From both 
openings of the ureter clear urine was obtained. Analysis of urine from 
the bladder jdelded no tubercle bacilli, and culturing gave a negative 
result. In urine from each of the kidneys there were no tubercle bacilli, 
and culturing results were negative. On November 4th, urographic 
examination: The right kidney shadow was normal as to sizie and shape. 
The psoas shadow was clearly distinguishable. The renal pelvis and 
ureter on the right side were distinctly visu.alis!ed. On the left side the 
contrast fluid formed an irregular shadow larger than a closed fist at 
the site of the renal pelvis. There was no clearly visualised kidney 
shadow. There were traces of excretion in the upper segment of the 
ureter. The contrast substance appeared less dense than on the right 
side. (Fig. 1.) On November 5th, pyelograpiliic examination: On the right 
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tlie picture was normal. To tlie left tlie renal pelvis had not filled. The 
contrast substance was filling the ureter as far down as the renal pelvis, 
where the ureter appeared to be constricted. (Periureteritis?) (Pig. 2.) 
The diagnosis made at the military hospital was haematuria, possibly 
periureteritis. The patient was transferred to the Home Front for six 
months. 

On July nth, 1943 he was again admitted to a field hospital. While 
pole-jumping on the morning of the same day the patient had fallen to 
the ground several times and he had then experienced pains in the back, 
in the region of the left kidney. He continued the exercises, however, 
and fell again, experiencing this time an intense, tearing pain in his 
back. He began to feel ill, became white-faced, and was sent to the field 
hosjjital. His general condition was then slightly affected. He was pale, 
but the pulse was good. Palpation over the left kidney revealed marked 
tenderness and slight rigidity. The urine was very bloody. On a diagnosis 
of rnjiture of the left kidney he was put to bed with an ice-bag over the 
left kidney. Towards evening his condition improved, his pulse was good, 
the urine cleared and the tenderness had subsided. On July 12th, in the 
morning, his condition was still satisfactory, the urine showed only 
traces of blood. The temperature and pulse were normal. He had no 
pains. The abdominal tenderness was less than before. At 5 o’clock 
there was a sudden temperature rise and he became rapidly pale and 
was sweaty and ehilled. He complained of intense pain. His pulse was 
small and rapid. The tenderness had increased again noticeably. The 
urine was dark red, the colour of Bordeaux wine. An operation was 
immediately undertaken. As the patient had been treated at a military 
hospital for some form of kidney complaint, and as the inj'ury he had 
sustained during the pole-jhimping seemed to have been mild, it was 
believed before the intervention that he might be suffering from rupture 
of a diseased kidney. On July 12th, at 6 p.m., nephrectomy of the left 
kidney, and a blood transfusion were carried out. (Ether narcosis. Ny- 
strom and Pabritius.) The usual lumbar incision on the left side was 
made. The renal sinus was seen to be filled with fluid and coagulated 
blood. The left kidney was the sij{e of a child’s head, and transformed 
into a flabby, fairly thin-walled sac which was full of fluid blood and 
clots. The cyst had ruptured posteriorly, and a fissure about 6 cm. in 
length extended through the wall of the cyst. An extra artery as thick as 
a match passed from the anterior surface of the inferior kidney pole over 
the anterior side of the ureter at the junction with the pelvis. The cyst 
was excised in the usual manner, the kidney vessels and aberrant 
artery were ligated, the ureter was also ligated and severed. The wound 
was closed by exact approximation over a rubber drain. After the 
intervention the patient received 700 cc. of blood. His condition was 
satisfactory. On July 16th the convalescence was proceeding unevent- 
fully. The drain was removed. The urine was clear, the diuresis good. 
The wound was clean. On July 18th he received 700 cc. of blood for his 
anaemia. All the sutures were removed on July 22ud, and the patient 
was then feeling better. On August 2nd he was sent back to the military 
hospital for continued treatment. On August 12th the sedimentation 
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rate was 10/22 mm. Rest nitrogen, 32.5 mg%. On September 20tb the 
patient was re-drafted to the Home Front, cured. 

When the anatomic specimen removed at operation was studied it 
was found that the kidney parenchyma formed a layer only 1 cm. thick 
around the cyst. The ureter was of normal width and there -were no 
strictures, or signs of periureteritis. No concrements were observed. 
There was no definite indication that the ureter was fixed to the pelvis; 
the passage was clear. Unfortunately, it was not possible to make a 
pathologico-anatomical analysis of the hydronephrotic cyst. 

Eficrisis. This patient was a man of 23 who had previously been 
treated at a military hospital for haematuria. Re-examination of the 
roentgenograms indicated that he had a large hydronephrosis on the 
left side. Nine months later, after a pole-jump, he was admitted to a 
field hospital presenting signs of renal rupture. The urine contained 
much blood. At operation (nephrectomy), a large ruptured hydronephro- 
sis was found. The rupture was situated in the lower portion of the 
posterior wall of the cyst. The ureter, which was of normal width, with 
no strictures or narrowings, passed out from the lowest point of the 
pelvis. There wore no signs of periureteritis. An extra artery, of a 
match’s thiclcness, ran from the anterior surface of the lower Iddney 
pole over the front of the ureter at the j'unction mth the pelvis. The 
patient was discharged as cured. Microscopical examination was not 
undertaken. 

Discussion. 

Occurrence, age, sex, etc. In his publication entitled “Traumatic 
Rupture ot Hydronephrosis” Haugseth refers to Motzfeld’s 
and Roscher’s investigations on autopsy material from Riks- 
hospitalet in Oslo between the years 1899 and 1930, from which 
it AYas ascertained that 2 per cent of the cases Avere congenital 
anomalies of the Iddney and urinary passages. Of these, one-fourth 
were hydronephroses, or onc-half per cent of the Avhole material. 
On the other hand, it is difficult to determine Iioay large a propor- 
tion of the hydronephroses generally lead to rupture. The percent- 
age cannot be very high; a proof of this statement is the fact 
already mentioned, that up to the year 1931: Skarby had only 
found 70 cases mentioned in the literature. It is to be wondered 
why a hydronephrosis ruptures so seldom. The often large, distended 
cyst ought, it would seem, to be easy game for an injury. And it is 
a fact that in the cases where the hydronephrosis has ruptured the 
provoking trauma has often been exceedingly slight. The only 
possible answer is that the protected position of the kidney, its 
movability, and the elasticity of the hydronephrosis all help the 
cyst to escape rupture. Ostling, in his study of the genesis of 
hydronephrosis, established that there is often a considerable 
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increase in tlie elastic tissue of the cyst wall. As is well knoAra, 
hydronephrosis formation is commoner in the right kidney; rup- 
tures, on the other hand, occur .approximately twice as often in the 
left kidney as in the right. The more exposed position of the left 
kidney must be the reason for this. Orhmk, and later Butin (cited 
by Skarby), have pointed out the relatively young age at which 
ruptiu’ed hydronephrosis generally occurs. Of Skarby’s 71 cases, 
44 were between 10 and 40 years of age. Men are more often ex- 
posed to trcaum.atic influences than women. Hydronephrosis is 
encountered in men and women in a ratio of 2 : 3, but a rupture, 
on the other hand, is commoner among the male sex. Eelatively 
speaking, rupture of a hydronephrosis is not infrequently encount- 
ered in children (Haugseth, Eobertson), and Htnman (cited by 
Tolson) has described a congenital rupture. Further, cases of 
ruptured, infected hydronephrosis have been reported by, among 
others, Eobertson and Schmdt. 

Tijpe of rupture, mode of origin. When a hydronephrosis ruptures 
it can be assumed that a) a partial rupture with a tendency to 
heal has arisen, or a secondary traumatic cyst formation originating 
from the hydronephrosis develops, or b) a total rupture has oc- 
curred. The total rupture can be classified into three different 
types, viz. 1) ruptures extending to the capsula fibrosa, with a 
perirenal pseudohydrouephrosis as the result; 2) those embracing 
also the capsula adiposa, resulting possibly in a pararenal pseudo- 
hydronephrosis; and 3) the commonest tjqie of rupture, where the 
wall of the sac consists of a single layer and the rupture penetrates 
out to the renal sinus. A retroperitoneal outflow then occurs. This 
occurred in my patient also. In a few cases the hydronephrosis 
has been closely adherent to the peritoneum. AVhen a rupture 
occurs the xieritoneum is also rent and the picture is then that of 
a diffuse peritonitis. Chaput (cited by Skarby) reports a case 
where the hydronephrosis ruptured into the caecum. 

I have already pointed out that a hydronephrosis can rupture 
even when the trauma is comparatively slight. An example of this 
is a case of Wood's (cited by Haugseth), where the rupture arose 
when the patient jumped in his bed. The higher the pressure in 
the hydronephrosis cyst, the more distended this will become, and 
the thinner the wall the smaller the insult which is necessary to 
cause rupture. It has been suggested that a so-called hydraulic 
explosive effect under high internal pressure might be in question. 
This explanation seems to me to be rather strained, however. 
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It is hardly necessary to depart from tire current, knonm physical 
laws to account for the rupturing of hydronephrosis. The same 
rules which apply to ruptures of internal parenchymatous organs 
can also be applied to hydronephroses. Krogius and Hamalainen, 
in their illuminating studies, attempted to prove that most rup- 
tures of organs are brought about by compression or bending. In 
the case of the former, the ruptures run in the direction of the 
applied force, in the case of the latter at an angle to the direction 
from which the force is applied. If the hydronephrotic cyst is 
compressed from above downward, ruptures ^vill occur either in 
the rear or the front wall; if it is pressed together from side to side, 
or from the front in a backward direction there will arise a rupture 
in the superior or inferior portion of the cyst. A rupture from com- 
pression is commoner than one due to bending. It very often 
happens that a hydronephrosis ruptures after a fall from a height. 
Here ive have an example of compression from above downward. 
We must consequently expect that the majority of these ruptures 
will be found in the posterior or anterior irall. And this is what 
actually happens. Skarby' obtained information as to where the 
rupture was situated in 38 patients. There were 27 ruptures in the 
rear or front wall as against 11 in the lower or upper portion of the 
cyst. A rupture will, of course, only occur on condition that the 
alteration in shape is such that the organ’s elastic capacity is 
exceeded. Hamalainen states that in cases where an organ rup- 
tures all three dynamic effects can be expected, viz. the organ 
will acquire mobility, it turns around its axis, and it changes its 
shape. Ob^dously, the more distended a hydronephrosis is, the 
more readily Avill the limit of its elastic capacity be reached; in 
other words, a comparatively small injury will precipitate a rup- 
ture. According to Hajialainen also, the muscular contractions 
play an important part in connection with ruptures of organs. 
Most authors maintain that the rupture in hydronephrotic cysts 
is usually situated in the posterior wall of the cyst and often in 
the inferior pole of the renal pehds, especially after falls from a 
height. Rehbein (cited by Scheele) presumed this to be due to 
the fact that the velocity of the fluid in the cyst increases as the 
fall takes place, causing the pressure on the pehds to increase, 
particularly towards the bottom of the pelvis, at the moment when 
the body reaches the ground. A more likely explanation is, how- 
ever, that here also compression, with its consequent characteristic 
rupture, must be in question. In a fall from a height, the organ, 



522 


T. QUNNAR NYSTROM. 


besides being compressed, is also bent, this leading to a combined 
rupture in the posterior wall of the cyst. 

The fact that the rupture of the hydronephrosis in my patient 
occurred after a pole-jumj) with its typical mechanism furnishes 
in my opinion an excellent opportunity for a study of how the 
acute increase in pressure in a hydronephrosis arises and how the 
rupture can conceivably occur. Wlien a person is doing a pole- 
jump the abdomen-iDressurc increases considerably during the run- 
up. The pressure in a hydronejjhrosis increases. At the moment 
when the body is swung U 2 J to clear the rail it rotates on its long 
axis, and the Iddne)’- falls forward. As the psoas muscle and the 
vertebral column jDrevcnt it from swinging backwards the organ 
consequently rotates in a forward direction also. If the ureter is 
fixed in abnormal contact with the jiclvis, such as Ostling has 
joroved occurs in most hydronephroses, this fixation will be made 
more secure through the rotation, the j)ehds cannot emjDty, and a 
state of acute retention arises. As the jumping is continued the 
renal pelvis becomes more and more dilated, and the tension in the 
cyst increases until finally the jjoint is readied when compression 
occurs as the jiatient descends to the ground and the hydronephro- 
sis ruptures. The pain experienced by my patient during the 
jumping is strong evidence in favour of the theory of ever-in- 
creasing pressure in the hydronephrosis. The extra kidney vessel 
must have played the jiart of a contributory factor, to a certain 
extent helping to increase the 2 )ressure and aggravate the dilatation 
since the kidney, on its fall forward, as it were overrode the vessel. 
In support of this interpretation of my case, which in my opinion 
furnishes a beautiful proof of the correctness of Hamalainen’s 
view on hoAV ruptures of organs arise, I would refer the reader 
to Ostling's publication (Acta chir. scand. vol. 86, suppl. 72, 
p. 96), mentioning 2 patients in whom he was able to follow by 
means of pyelography the mechanism occurring in acute attacks 
of hydronephrosis. Subcutaneous rupture of a kidney is not a 
common occurrence after an ordinary pole-jump, but as the pa- 
tient had earlier complained of discomfort from the kidneys and 
had been examined for haematuria at a hospital, the suspicion 
that he might be suffering from rupture of a diseased kidney had 
already arisen before the operation. 

Symptomatology and diagnosis. If I now pass on to a brief dis- 
cussion of the signs and symptoms in ruptured hydronephrosis 
the objection might be made that this will de 2 iend wholly on the 



RUPTURE OF KUtNEY TUMOURS AND HYDRONEPHROSES. 523 

clinical tjrpc of rupture whicli may be in question. First we bave 
the cases, among others my patient, where the signs and symptoms 
axe in perfect agreement with those of the common, subcutaneous 
kidney ruptures of traumatic origin. The largest and most import- 
ant group comprises the cases in which, after a trauma, a rapidly 
developing tumour arises at the site of the kidney, or in which 
a growth alread)'" in existence, precipitated originally by a blow, 
quickly enlarges. Skaeby had 32 cases of this type among liis 71 
patients. In 75 per cent of these there were signs and symptoms — 
haematuria, anuria — which pointed directly to kidney disease. 
Weichel^s case is an illustration of this categorj’'. A man aged 
23 was kicked by a horse in the upper portion of the abdomen. 
Since then he had had a tumour on the left side. A few years later 
he was kicked again in the same region. A hydronephrosis ruptured. 
Signs of perforative peritonitis form the dominant feature in some 
instances, or so-called “pseudoperitonitis”. In these patients there 
is no tumour, and often no hameaturia. The cyst of the hydro- 
nephrosis has adhered closely to the i)eritoneum and ruptured 
directly into the peritoneal ca'vdty. The retroperitoneal tissue and 
the mesentery of the colon are seen at operation to be considerably 
oedematous. Direct irritation of the peritoneum and irritation of 
the autonomic nerves in the retroperitoneal space, with secondary 
circulatory disturbance as the result, are believed to be the cause 
of the oedema. Finally Ave haA’^e a group of patients who have 
lost their acute symptoms but A\dio begin to have pain indicative 
of a slowly developing tumour after a more or less symptom-free 
latent period. 

Among the direct signs of kidney disease haematuria and anuria 
should be mentioned. Skarby has pointed out that mortal renal 
haemorrhage is not common. In my patient, however, such a 
dangerous degree of haematuria Avas present that nephrectomy 
had to be undertaken AAuthout delay. Laedennois (cited by 
Skarby) found blood in the urine in 95 per cent in patients Avith 
contused normal kidneys. Haematuria is not so often observed in 
ruptured hydronephrosis. This may be due to the fact that the 
break has passed through parenchyma-free Avails or that the out- 
flow into the retroperitoneal space is so extensive that the ureter 
becomes compressed. If the trauma has been violent the ureter 
may, of course, also be severed. Bergbndal, in his Avork on kidney 
vessel variations in hydronephrosis, reported that in 62 patients 
in Avhom the vessel had been resected grossly visible renal haem- 
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orrliage occurred in only 2 while in 6 there was fairly extensive 
microscopical evidence of it. In my case the presence of haematuria 
was the reason why a more exhaustive investigation was under- 
taken. It is only to be expected that haematuria should be more 
often associated with a ruptm-ed than with an undamaged hydro- 
nephrosis. Statements are found in the literature to the effect that 
a burst hydronephrosis had produced complete anuria and that 
the patients died without the diuresis having started again. This 
has been interpreted as a so-called reflex anuria. In his interesting 
study on reflex calculous anuria, Wulff has expressed a doubt, 
which he defends in a comdncing manner, as to whether such a 
condition as reflex calculous anuria really exists. In view of the 
fact that bilateral hydronephrosis not infrequently occurs in con- 
junction with cyst formation in the kidneys there seems in my 
opinion to be reason for suspecting that it is not a question of so- 
called reflex anuria, in ruptured hydronephrosis, but rather that 
the other kidney, being in a diseased condition, has been in- 
capable of secreting urine in an amount sufficient to maintain life. 

VON Sab (cited by Haugseth) classifies the symptoms occurring 
in ruptured hydronephrosis under the following seven headings: 
1) general malaise, 2) muscular tension and rigidity in the abdo- 
men, 3) pains, tenderness, and tumour on one side, 4) meteorism, 
5) peritoneal irritation, vomiting, hiccough, nausea, 6) abnormal 
matters in the urine, 7) fever and an abnormal pulse rate. Haug- 
seth added the typical oedematous swelling of the mesentery and 
the retroperitoneal tissue observed at laparotomy. It is my belief 
that all these symptoms are seldom if ever present. One or more of 
them are usually lacking, and they occur in different combinations 
according to the clinical type of ruptured hydronephrosis which 
is present in the individual cases. 

As the foregoing discussion has shown, it is by no means easy 
to make the diagnosis in ruptured hydronephrosis. If the anamnesis 
contains nothing to indicate a hydronephrosis, and if the patient 
has become ill after an injury, with pains in the side, tenderness, 
swelling in the kidney region, and haematuria, it is natural that 
we should first suspect subcutaneous rupture of a kidney. But 
if the injury has been disproportionately slight, and if the patient 
has received treatment on a previous occasion for a Iddney com- 
plaint or felt a tumour in the abdomen, the possibility that a hydro- 
nephrosis is in question should be considered. It should also be 
suspected if the patient has previously sustained a trauma in the 
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kidney region. The differential diagnosis from traumatic ruptured 
cyst of the spleen can be difficult to make, ho-wever, if there is 
no blood in the urine, and if the complaint is located on the left 
side. An ordinary kidney rupture is also encountered after very 
slight abdominal injuries. Lardennois (cited by Skarby) describes 
a case ^Yhere a kidney rupture occurred in a married woman while 
she was dancing a waltz. A ruptured hydronephrosis often displays 
a confusing similarity to an acute attaclc of renal calculus with 
severe colic (Pizzagalli). In women, a ruptured hydronephrotic 
cyst with signs from the peritoneum is difficult to distinguish 
from a torsive ovarian cyst or ruptured extra-uterine pregnancy. 
In patients with characteristic s}Tnptoms of peritonitis only, all 
acute abdominal diseases can come into question. In these cases, 
as in all cases of unaccountable abdominal complaints, urograpliic 
examination is of great assistance, if the patient's condition allows 
it. If my patient had been operated upon at an earlier stage on the 
e^^dence of the urographic finding he would have been spared 
his subsequent perilous illness. 

TreaUmnt and prognosis. A few words on the treatment and 
prognosis in ruptured hydronephrosis are perhaps called for. 
When the signs and symptoms and the diagnosis point directly 
to a kidney complaint lumbar nephrectomy seems to be the only 
effective therapy. There seems to be little advantage, as a few 
surgeons suggest, in operating in two sessions, in other words to do 
first a nephrostomy and then extirpation. On the contrary, in my 
opinion there is every reason for radically eradicating the trouble 
as soon as possible in such a serious illness. If owing to diagnostic 
difficulties laparotomy has been undertaken and a ruptured hydro- 
nephrosis is discovered, I would recommend a procedure which 
I have used successfully in connection with a shell wound accom- 
panied with haematuria and peritoneal sjunptoms. The peritoneum 
is closed, and then, as in lumbar sympathectomy, from the same 
incision extraperitoneal exploration into the renal sinus is done, 
after which the ruptured organ is extirpated. 

The mortality in connection with rujDtured hydronephroses is 
fairly high. Oehme (cited by Haugseth), in 1907 had 4 deaths 
in 8 patients operated upon (3 operated upon transperitoneallv, 
4 through a lumbar incision, and 1 by a combined procedure); 
thus, a 60 per cent mortality. Since then, of course, the prognosis 
must have become more hopeful, but a ruptured hydronephrosis 
must still be regarded as an extremely serious condition. 
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Summary. 

1. The aiitlior describes two rare cases of kidney rupture, the 
first a ruptured malignant tumour of GraM'itz’s tj-pe, the second 
rupture of a hydronephrosis. No case of ruptured kidney growths 
has previously been imblished in Scandinavian literature. The 
case was that of a 51-5’’ear-old Avoman avIio knocked her left side 
against a pavement edge, after which a Grawitz’s tumour ruptured. 
There were slight microscopic traces, but no gross signs of haemat- 
uria. Nephrectomy Avas performed. The patient died six months 
later from metastasis. A short discussion on the significance of 
haematuria and hypertonia in kidney tumours follows the case 
report. The signs and s)^mptoms, diagnosis, and therapy in rup- 
tured tumour of the kidney receive brief mention. 

2. The other case AA'as that of a man aged 23 in AA-hom rupture 
in the posterior AA-all of a h3’-dronephrotic cyst occurred during 
a pole-jump. A high degree of haematuria AA’as present. Lumbar 
nephrectomy AA’as performed. The patient recoA’ered. 

3. In connection with this case a fairly detailed discussion 
is appended on the different t}T5es of rupture occurring in hydro- 
nephroses, the clinical picture, the diagnosis, and the treatment. 
The author suggests that the signs and symptoms and the clinical 
picture are Avholly conditioned by the tj^jes of rupture. It is not 
possible to set up any general rules as regards symptomatology 
and clinical signs for the recognition of ruptured hydronephroses. 
The diagnosis is as a rule difficult to make. Most of the acute 
abdominal diseases can be confused with a ruptured hydronephro- 
sis. The great value of urography is stressed. The treatment should 
be nephrectomy, carried out in one session. If a laparotomy has 
been done OAving to difficulties in diagnosis, and a ruptured hydro- 
nephrotic cyst is then discovered, the author recommends an extra- 
peritoneal procedure from the incision used for the laparotomy. 

4. The most important part of this paper is devoted to an 
analysis of the mechanism of the hydronephrosis rupture. These 
ruptures arise as the result of the same physical laws as those 
applying in rupture of internal parenchymatous organs. {Cf. 
Krogius and Hamalainen.) As a rule the break is located in the 
posterior or anterior wall. In the majority of cases, perhaps in all, 
they are due to compression. In the author’s case (rupture during 
a pole-jump) the mechanism forms a beautiful illustration of hoAV 
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all three of the dynamic forces, viz. the direction of the force, 
the turning about an axis, and the alteration in shape, are involved 
in producing the rupture. The significance of the muscular contrac- 
tions is stressed. The author believes that a purely physical ex- 
planation of the mechanism in hydronephrosis ruptures is the 
only natm’al and correct one to adopt. All otlier attempts at 
interpretation are illogical and strained (as, for example, the 
theory of a hydraulic bui’Sting effect, or an increased A'^elocit}^ 
mechanism). In its way, the case constitutes a proof of the correct- 
ness of Ostling’s conception as to the mode of origin of the acute 
phase of hydronephrosis. 

Zusainnienlassinig. 

1. Der Verfasser besclu'eibt zwei selteue Falle von Nierenruptur. 
Jener ein rupturierter, maligner Nierentumor, dieser eine rup- 
turierte Hydronephrose. In nordischcr Literatur ist nicht friiher 
Falle von rupturicrtem Nierentumor beschrieben worden. Eine 51- 
jahrige Frau schlug ihrc linke Seite gegen den Randsteiu, wobei 
ein Grawitz-tumor rupturierte. Keine makroskopischc wohl aber 
mikroskopische Hamaturie. Nephrectomic. V 2 J^^kr spiiter gestor- 
ben an uniYcrseller Metastasicrung. Im Anschluss des Falles wird 
die Bedeutung der Hamaturie und Hj’-pertonie bei Nierentumor 
ein wenig diskutiert. Die Symptome, die Diagnose und die Therapie 
bei rupturiertem Nierentumor wird in allcr Kiirze besprochen. 

2. Der Zweite Fall war ein 23-jaliriger Mann, der bei Stabhoch- 
sprung eine Euptur in dor hinteren ^Yand einer Hydronephrose 
erliiclt. Ausgesprochenc Hamaturie. Lumbale Nephrectomic. 
Gesund entlassen. 

3. Im Anschluss des Falles wird recht eingehend die vcrschie- 
denen Rupturtypen bei Hydronephrose, das klinische Bild, die 
Diagnose und die Therapie diskutiert. Der Verfasser betont, dass 
der Rupturtypus bestimmt, welche Symptome und welch klinisches 
Bild wir im einzelnen Falle erhalten. Man kann nicht ein gemein- 
giiltiges Schema fiir die Symptomatologie und Klinilc der ruptu- 
rierten Hydronephrosen aufstellen. Die Diagnose ist in der Regel 
schwer zu stellen. Die meisten akuten Baucherkrankungen Iconnen 
mit einer rupturierten Hydronephrose verwechselt werden. Die 
grosse Bedeutung der Urographie wird betont. Die Therapie soil 
Nephrectomic in einer Sitzung sein. Wenn man, auf Grund diagnos- 
tischer Schwierigkeiten, Laparotomie gemacht hat und eine 



528 


T. GUNNAR NYSTROM. 


ruptiirierte Hydroneplixose vorlicgt, empfelilt der Verfasser ein 
extraperitoneales Vorgelieii aus der Laparotomiewimde. 

4. Der ■\viclitigste Teil der Arbeit wird der Aiialysierung des 
Meclianismus der Hydronepliroseruptiir gewidmet. Die Ruptur 
entstebt iiacli denselben lysikabscben Gesetzen, die bei Iluptxiren 
von imieren, parenkymatosen Organen geltend sind. In der Eegel 
ist bei rupturiertcr Hydroneplirose der Biss in der vorderen oder 
binteren Wand des Sackes. Die Bnpturen sind allermeistens, 
\’ielleicbt immer, Kompressionsruptnren. Der Meclianismus im 
Falle des Verfassers (Ruptur bei Stabbocbsprung) illustriert sebr 
scbon wie alle drei dynaniiscben Kraftvirlcungen bei der Eut- 
stebung der Ruptur eine Rollc spielen: Die Ricbtung der Kraft, die 
Drebung der Acbse, die Veranderung der Form. Die Bedcutuug 
der Mnskelkontraktionen vird ancb cxdrtcxt. Dcx Vcxfasscx betont, 
dass eine rein fysikaliscbe Betracbtungswcise die eiuzig ricbtige 
ist, wenn vom Mccbanismus der Hydronepbroseruptur die Rede 
ist. tibrige Deutuugsversucbe sind gesucbt und gerade imlogiscb 
(zum Beispiel der von einer liydrauliscben Sprengwirkuug oder der 
von eineni Accelerationsmecbanismus etc,). Dcr Fall des Verfassers 
ist, in seiner Art, ein Beveis dafiir, dass Ostlixg recbt bat in seiner 
Auffassung vie eine akute Hydronepbroseattackc entstebt. 


Rfeiimd. 

1. L'auteur decrit 2 cas rares de rupture renale. Dun est une 
tumeur maligne rupturee — type Grawitz — , I’autre une rupture 
d'Eydronepbrose. Des cas d’une tumeur renale rupturee n’ont pas 
ete auparavant publics dans la litterature nordique. Dans le cas 
premier il s’agit d’une femme de 51 ans ayant beurte son cote 
gaucbe contre le bord d’un trottoir; a cette occasion une tumeur- 
Gravitz a rupture. Pas d’bematurie macroscopique mais bien 
microscoj)ique. Neplirectomie executee. annee apres Foperation, 
la malade est morte en metastases. A propos de ce cas, Fauteur 
discute Fimportance de Fbematurie et Fbypertonie pour les 
tumeurs renales. II resume les S}'inpt6mes, le diagnostic et la 
tberapeutiqiie d''une tumeur renale rupturee. 

2. L'autre cas concerne un bomme de 23 ans. Une rupture 
dans le mur posterieur d'une bydronepbrose avait etd causee par 
un saut a la percbe. Une bematurie prononcee a ete constatee. 
Nepbrectomie lumbale a ete executee. Guerison. 
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3. A propos do ce cas, T' auteur cliscuto assez en detail les types 
differeuts de rupture dliydroneplirpse, Timage clinique, le dia- 
gnostic et la tli^rapeutique. L'’autcur souligne que c'est le type de 
rupture qui determine entierement les symptomes et Timage 
clinique obtenus. On ne saurait etablir un schema de valeur gene- 
rale pour la symptomatologie et la clinique des hydronephroses 
rupturees, En regie generale le diagnostic offre des difficultes. La 
pluparb des maladies ventriculaires aigues peuvent etre confondues 
avec une h 5 ''dronephrose rupturee. L'auteur souligne la grande 
importance de r'urographic'pour le diagnostic, Le traitement doit 
consister dans une neplirectomie en seance unique. Si, a cause de 
difficultes diagnostiques, on fait une laparotomie et decou^^.’e une 
eyste d'hydronephrose rupturee, hauteur recommande un j)rocede 
sous'peritoueal par hincision de la laparotomie. 

4. La partie la plus importante du travail est consacree a hana- 
lyse du mecanisme de la rupture d’hydronephrose. Cette rupture 
nait selon les memes lois pliysicales que les ruptures d'organes 
interieurs parenchymateiLv. La rupture est a hordinaire localisce 
dans le mur antcrieur on posterieur de l''hydronephrose. Ce sont, 
le plus souvent, peut-etre toujours, des ruptures compressionnties. 
Dans le cas de rauteur (rupture due au saut a la perche) le m6ca- 
nisme iliustre parfaitoment comment les trois forces dynamiques, 
la direction de la force, la torsion de haxe et Ic changement de 
forme, jouent chacun son role pour la naissance de la rupture. 
L’auteur souligne I’importance des contractions musculaires. 
II met en relief qu’une consideration purement physicale est la 
seule, qui soit bonne et natimelle en ce qui concerne le mecanisme 
de la rupture d’hydronephrose. Toute autre explication est affectee 
et illogique, par example cclle d’un brisement hydraulique, d’un 
mecanisme d’acceleration etc. Le cas fournit une preuve de ce que 
la conception d’OsTLiNG est juste en ce qui concerne la naissance 
d’une crise d’hydronephrose aigue. 
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Displacement of the Kidney Coiisefiueiil upon 
Spontaneous Perirenal Ileinatoina.^ 

By 

HANS EKMAN. 


Spontaneous perirenal lieniatonia is a rather rare disease. As 
far as can be ascertained, the total Jiumber of cases mentioned 
hitherto in the literature comprises about 300. {Cf. Doll, Police y 
and Vynalek, Laewen, Kaijser, and others.) 

As the name implies, spontaneous perirenal hematoma is a 
spontaneously arising accumulation of blood in the immediate 
vicinity of the kidney — in the kidney bed. A number of ob- 
servers (Hubner, for instance) use the term perirenal hematoma 
or perirenal hemorrhage only when the kidney or the tunica 
fibrosa is the source of the bleeding. Similar hematomas in the 
kidney bed can also arise, however', as the result of hemorrhage 
from extrarenal sources. Hubner describes the latter type of 
bleeding not as a perirenal but as a retroperitoneal hematoma. 
It is not an easy matter, hoAvever, to classify hematomas in the 
kidney bed in this manner, especially since the source of the 
bleeding is often not known in the individual cases. This system 
of classification has therefore not been used in the present iraper; 
I have instead applied the term perirenal hematoma to accu- 
mulations of blood located in the immediate vicinity of the kidney 
and to a greater or lesser degree completely surrounding the kid- 
ney. Thus, perirenal hematoma is an anatomic conception. 

Among the causes of spontaneous perirenal hematomas, dif- 
ferent affections of the kidneys and the kidney vessels, such as 

' Thanks are due to Prof. J. JtEr.i-STROM, Prof. A. Akeulukd, and Dr. S. Wi- 
KAEDEH, of Stockholm, for kindly placing hospital records and roentgenograms at 
my disposal. 

36 — 'i5-'t787. Acta chir. Scanclijiav, Yol.XCIII. 
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liyclronephrosis. glonioruUtis, tuberculosis of tlie kidney, ancu- 
ry.sm, atlierosclerosis. liyjiertonsion. tliroinljosis of tlie kidney ves- 
.sels, renal infarction, periartcriitis nodosa, and renal tumors, form 
an important frroup. 

Eetroporitonoal tumors and patliolo/iic conditions in the retro- 
peritoneal vessels are important e.xtrarenal causes of perirenal 
hematomas. 

In both of these f:rou])s the j)atlioeenesis of the hemorrhage is 
fairly clear. It is related to structural change in the blood vessels. 

Diseases of the blood (purpura, hemophilia, and leukemia) form 
a smaller group of causes. According to Poi.ur.v and Vyualek 
this is the cause in about d — o ])er cent of the total number. In 
these cases the pathogenesis of the bleeding is traceable to changes 
in the vascular Avails and in the blood — hemorrhagic diathesis. 

In lb -20 per cent of the j)atients Avitb perirenal hematoma no 
accejJtablc e.xplanation of the hemorrhage has been discoA'ered — 
in these it is termed "e-ssential” perirenal hematoma. 'NMth re- 
gard to this group the discu.s.sion oji the ])ossible mechanism of 
the bleeding has been particularly lively. Pickeu considered that 
paralysis of the vasomotor ner\'es of the kidney and the tunica 
fibrosa is in question and that this functional disturbance leads 
to vascular stasis and hemorrhage through dia])cdesis. Laeu'E.v 
strongly opposed tliis theory of Pickeu's. maintaining instead 
that ruptures of blood A-essels (hemorrhage through dioresis) must 
be the cause of the perirenal hematomas. An animated scientitic 
battle has been Avaged on this cpicstion. HiinxEn, reasoning from 
the results of experimental studies, also formed a different theory 
on the jAathogenetic aspect of the bleeding from that of Picker. 
On the other hand, Heilmann, in an iin-estigation of a some- 
Avhat later date, reported that lie Avas inclined to agree AA'ith some 
of Ricker’s aucaa's. The problem of the essential mechanism of 
the bleeding in these conditions is, liOAA'eA’’er, as far from solution 
as, for instance, the true explanation of eerebral hemorrhage. 
Kauser has asserted that the cause of this unaccountable bleed- 
ing, Avhich has uji to the present armided discoAmry, in all prob- 
ability is to be sought in many instances in structural change in 
the vessels AA^hich has escaped notice Avlien the kidneys have been 
examined. Ror my part, I beheAm also that demonstrable causes 
of the bleeding Avill be discovered more often than has hitherto 
been the case if in the future Ave submit patients suffering from 
perirenal hematoma to a thorough examination of the kidney, its 
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tunica fibrosa and capsula adiposa, the retroperitoneal vessels, 
and the blood. The cases of idiopathic perirenal hematoma will 
then without doubt decrease in numbers. 

The opening stage of spontaneous perirenal hematoma is often 
dramatic. The classical symptoms are pain, the development of 
a mass in the kidney region, and signs of internal hemorrhage 
(Lenk). The symptomatology shows a fair amount of diversity, 
however. Vomiting, abdominal pain, tenderness, muscular rigid- 
ity, and distention are sometimes the dominant symptoms and 
in these cases ileus, appendicitis, or a perforating ulcer seem the 
obvious conditions to suspect. 

Roentgen examination, which has been found to be of great 
value in the diagnosing of acute abdominal complaints, especially 
among Scandinavian workers (Laurell, Petren, Hellmer, 
WuLPF, Rrimann-Dahl, and others) is also of assistance in 
diagnosing perirenal hematomas. 

The hemorrhagic effusion into the perirenal fat is visualized in 
plain roentgenograms as a shadow of increased densit}’’ in the 
kidney region with more or less complete obliteration of the out- 
lines of the kidney and psoas major muscle. So long as the kidney 
function is relatively intact, however, the true kidney outline will 
be visualized fairly clearly by means of urography. The presence 
of small hematomas or subcapsular hematomas (t. c. those situated 
between the kidney and the tunica fibrosa) sometimes causes the 
"kidney shadow” to appear enlarged. In such cases its outlines 
are more or less irregular. Lumbar scoliosis with the concavity 
toAvards the affected side is sometimes observed. The diaphragm 
on the affected side is in some cases elevated with limited ex- 
cursion. A little effusion is sometimes observed in the pleuival 
cavity. Meteorism in the colon is also seen. These roentgenologic 
signs have been described by, among other authors, Laurell, 
Hulten, and Hasselstrom. Similar roentgenograms are seen in 
periparanephritis, and in urinous infiltration of the tissues ad- 
joining the kidney (Laurell). 

In ihe case of large 'perirenal hematomas with a greater accumu- 
lation of blood on one side of the Icidney than on the other the hidney 
is likely to become displaced. When such disjilacements are being 
assessed it should be remembered that the position of the kidneys 
varies individually. The deviations are especially great in the 
case of congenital heterotopia. It is sometimes difficult, therefore, 
to decide lAdiether an observed abnormal location of a Iddney is 
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due to the perirenal heniatoina or ^vllctller it is a reflection of 
congenital licteroto])ia. Consideration must, also he paid to the 
fact that the kidney changes its position "with the respiration and 
Avith different positions of the body. 

The author of the present paper has had the opportunity to 
study two cases of spontaneous perirenal hemorrhage Avhere the 
roentgenexamination revealed an abnormal location of the kid- 
ney. In one of these ])atients there was a distinct lateral dis- 
placement of the kidney on the affected side. In the other pa- 
tient. the perirenal hematoma seemed to have caused moderate 
displacement of the kidney in a lateral direction. 

Case Ko]>orls. 

Cnsp I. Itccord no. ] 5(18 '1 1).39. Treated July 2 — 29. 19.39 at the 
Surgical Service of the Viistervik IWiiilal. A luau aged 78. In I90S 
posterior gastrojejunostomy because of a duodenal ulcer. During 1932 
and 1933 ho went through a period with loss of weight, fatigue, bleed- 
ing from the gums, and intestinal bleeding. His condition improved 
after internal thorajyv. In 1937 he had re])eated attacks of renal cal- 
culus both on the right and the loft side, 'fhe concretions were ])assed 
Avith the urine. 

Urofjraphic cxaminalion (AKicuiA'X'n). Aju’il 3, 1937. Des])ite num- 
bers of scyhala and intestinal loops distended by gas l)oth kidney 
shadoAA'S appeared to he normal in shape and size. No stones opaque 
to the roentgen ray Avere A'isualized in the urinary tract. . . , Excretion 
urograms were made 9, 20, and 00 minutes after the intraA'enous in- 
jection of jodairal, and again after 2 liours. As in tlie preceding ex- 
amination, the flow of contrast fluid Avas tedious in output on i)oth 
sides. On the rif/ht side, the renal pelvis a2)pearcd to he of normal size 
whereas on the left side it Avas noticeably wider and the calyces Averc 
less contracted. The ureters AA'ere poorly A'isualized on both sides. 

During the folloAA'ing years he had jAcriodical attacks of renal cal- 
culus. 

On Jitlp 1, 1939, he became ill AA'ithout a jArecipitating trauma, AA’ith 
pains of moderate scA’-erity in the loAA'er jAart of the abdomen on the 
right side. The pains did not radiate doAA'iAAA'ards tOAA’ard the bladder 
and they did not resemble the jAains exjAerienced during his preAnous 
attacks of renal calculus. There aa’us no tenesmus. No A'omiting. Normal 
defecation on July 1. 

Physical examination. July 2, 1939. General condition unaffected. 
Temperature, 37.0° C. Pulse rate 64 jAer minute. Abdomen: Intense 
tenderness in the right half of the abdomen, lateral to McBuruey’s 
point. Slight rigidit)’. The tenderness diminished in intensity towards 
the back and in a forAvard and doAA'iiAAmrd direction in the abdomen. 
Tenderness aa'us also present OAmr McBurney’s point. Examination 
through the rectum reA^ealed nothing of interest. 
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Roentgen examination. On ]iis .‘idiiiissioii ;i plain roenl'gcnograin A\as 
taken on the suspicion of riglit-sidecl renal or ureteral calculus. No 
convincing evidence of this u'as found, however. (A tiro graphic ex- 
amination was not made in the acute stage.) ... 

As the tenderness oA'er McBurney’s ])oint increased iii intensity 
during the morning and afternoon, the possibility of appendicitis could 
not be excluded, and it was decided to do a laparotomy. 

Operation (Wahlen). July 2, 1939. When the grid-iron incisioii was 
made the subperitoneal fat was found to be saturated with blood. 1 here 
was a slightly abnormal amount of clear fluid in the peritoneal cavity. 
The appendix was not inflamed and was therefore not removed. The 
peritoneum lining of the posterior part of the abdominal wall was 
bluish and was bulging forward over a large retroperitoneal hematoma 
on the right side. The hematoma, which was at its largest around the 
kidney, continued downward towards the inlet of the jielvis minor 
and upward as far as it could be followed. The blood imbibition con- 
tinued anteriorly into the ascending mesocolon, following this ex- 
ploration, the abdomen was closed Avithout drainage of the hematoma. 

Re-examination of the roentfienofframs jwin Jnh/ 2, ]939 (Loxxeh- 
blad). Fairly jironounced meteorism aa’os present. It aa'us not jiossible 
to determine the position of the ascending colon or the relations of 
the flank fat. Possibly, howeA'cr, the caecum and the ascending colon 
Avere displaced in a medial direction. The kidney shadows AA'crc not 
distinguishable. The outlines of the left jisoas muscle Averc Ausible, but 
not those of the right. 

The patient’s condition improA'cd. 

Rocnifjen examination (Lonnerbead). Jidy 13, 1939. The right arch 
of the diaphragm Avas relatiA'cly higli; its mobility Avas not tested. 
There Avas moderate meteorism in tlie colon. Sliglit scoliosis in the 
lumbar region, Avith the conenAuty to the left. The outline of the left 


2)soas muscle aa'us Ausualized but that on the right side AA-as obliterated. 

JJrorjraphic examination (LdxxiciusLAD). Excretion urograms AA-ere 
made in the supine position, AA'ith compression, at intervals of 5, 10 
and 15 minutes after injection, and in the prone position, Avithout 
compression, 20 minutes after injection. In the 5-minutc film onlj’ 
very fiiint and imjAcrfect opacification of the renal pehds AA’as obtained; 
in the 10- and 15-minute films, on the other liand, the graceful out- 
lines of the tAAm renal pehdses came out clearly. No obstruction to tlic 
floAA^ AA'as detected. It aa’us difficult to interpret the urograms oAA’ing 
to the colon meteorism AA’liich still jAcrsisled. TJic loAVer half of the 
left kidney shadoAV Avas distinguishable, hoAA’CA’er. Its inferior polo Avms 
on a IcAml AA'ith the highest point of the iliac crest. The upper half 
of the right kidney shadoAV Avas Ausualized on a film taken Avith the 
patient lying prone. The outline of its inferior pole, on the other hand, 
Avas unclear. Judging by the ojiacified renal pelvis it Avas situated at the 
normal level but A\'as dislocated, jor abovtPI., cm in a directly lateral direc- 
tion, in vicAvs taken both in the supine and the prone position. (Fi". 1.) 

Blood. July 15. Hemoglobin, 75 jAer cent. Rod blood corpuscles, 
1 ,090,000. W}nte.s, 38,000. Platelete, 168,000. Differential count: meta- 
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tion could be referred to the hemorrliagic diathesis occiuiing in 
leukemia. 

The subsequent course confirmed the diagnosis of leukemia. Ac- 
cording to the report received from the patient’s physician his 
health gradually declined and he died in August 1941 from leu- 
kemia. 

Tlie perirenal liematoma in this patient caused a lateral dis- 
placement of the rigid kidney. A study of the roentgenograms 
from Apr. 3, 1937, July 13, 1939, and Nov. (>, 1940 brought out 
the interesting fact that the lateral displacement seen in the films 
from 1939 had entirely disappeared in the final roentgenograms 
taken, the kidney having then resumed a more normal position 
which seemed to coincide Avith its position in 1937. 

Ca.^e II . Record no. 2417/'12. Treated Sept. 19 to Dec. 4, 1912 at 
the Surgical Service of the Iliilsingborg ]ros))ital. A man aged 48. Two 
days before his admi.ssion to the ho.spiial he had become ill, with pains 
in t'hc left side of the abdomen radiating to the back. 

Physical examination. General condition relatively satisfactory. 
Temperature, 38. c° C, and pulse rate 100 ])er juiniite. Ahlomcn: There 
was tendcrnc.ss and rigidity alt over the left side. Q’he tenderness was 
most intense over tlio loft renal region. On ])alpation, the impression 
was gained that a mass was present. 

Poeniyen and nroyraphic c.ia}nina(ions (A. Sciiolandeu). Sc])t. 28. 
1942. No scolio.sis. A normal psoas .shadow on the right side. On the 
left side the psoas muscle was not distinguishable. The right kidiicy 
shadoAV was clearly outlined, of normal .size, and in the normal i>osition. 
The left kidney siiadow Avas considerably enlarged both as to length 
and brc.adth. It was 11 cm Avide and AA-as sliyjilly displaced in a lateral 
direction. Its inferior jiolc, AA’liich aa'us difficult to distinguish, reached 
to heloAA' the iliac crest. Tlie di.st.ance from a line through the middle 
of the lumbar A^ertebrac to the left kidney pelvis Avas about GVs cm. The 
same distance to the right kidney ])elA'i.s was 4 cm. (Those figures Avere 
measured on roentgenograms made Avithoiit compres.sion.) 

Urography rcA'calod that there Avas no delay in function on the 
right side and no obstacles to the flow'. The cal 3 'ccs and renal pehds 
AA-ere well filled and normal in a])j)earance. On the other hand, on the 
left side poor filling of the cal3"ces and renal peh'is AA'cre obtained. 

Rctroyrade pyelography was therefore tried on Se])t. 29. The right 
renal pehds and calyces AA-ere normal. On the left side the inferior ca- 
l 3 'ces AA-ere strictured. The siqAcrior calA’ces A\-ere also ])Oorly filled. T’hc 
picture AA-as suggestiA-e of tumor of tlie kidney. 

Operation (BK.vmTnb.Ai). November 2. Nephrectomy of left kidney. 
A "dark” tumor the size of a child’s head in aa-IucIi the left kidney 
AA-as enclosed AA-as remoA-ed. It AA-as difficult to remoA-e, OAA-ing to tlie 
presence of firm fibrous adhesions. The peritoneum tore but Avas 
stitched, and the AA-o\ind AA-as closed AA-itli drainage. 
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Examination of the specimen revealed that the upper part was com- 
posed of normal kidney tissue Avhile at the inferior pole the tissue V'as 
tumorous. Around the inferior pole of the kidney there was a large 
hematoma which extended upward along the sides of the kidney.' It was 
relatively large on the medial aspect of (he kidney. (Thus, the large kidney 
shadow visualized on the roentgenogram corresponded in reality to the 
kidney, the tumor, and the perirenal hematoma.) . A 

Patholoyico-anatomic diagnosis (Hjalsiar Sjowall). In one half 
of the kidney there was observed under the fil)rous capsule and facing 
outwards towards the hemorrhage in the fatty capsule a circuniscribed 
hypernephroma as large as a hen’s egg and largely necrosed.’ Under the 
microscope, the finding Avas Amrified through the presence of- a- thin 
layer of living, ty|)ical fat-bearing tumor cells close to the fibrous 
capsule. . • ■ 

The patient AA'as discharged as cured on December 4. 

Epicrisis. In this patient it Avas a question of a hypernephroma 
the size of a hen’s egg in the left kidney as well as a spontaneous 
perirenal hematoma. The kidney AAms moderately displaced in a 
lateral direction. The acute illness aa'us precipitated by the hemor- 
rhage into the kidney bed. . . . . . 

After this encounter with two cases of spontaneous perirenal 
hematoma Avith displacement of the Iddney, I have searched the 
literature for cases where this roentgenologic sign is mentioned. 
This feature Avas stated by Loeaa’'ENEIC in 1935 and by Simon iu 
1938 to be a roentgenologic sign of perirenal hematoma. (A few 
earlier authors have described cases of perirenal hematoma Avhere 
the roentgen examination revealed a displacement of the kidney, 
but no particular attention Avas paid to the displacement.) 

That the kidney becomes displaced Avhen spontaneous perirenal 
hemorrhage is present can be directly observed at operation or at 
postmortem examinations. Thus, Laeaa'^en, in 1912, described the 
autopsy findings in a hemophiliac avIio died after a perirenal 
hemorrhage. A large perirenal hematoma Avhich formed a Targe 
bulge into the abdominal cavity Avas present on the right-side. 
“Auf der Hohe dieser Vorwolbung, die den ganzen Raum zaau- 
schen seitlicher Brustwand und Wirbelsaule ausfiillt, fiihlt man 
vorn die Niere durch.” The Iddney had thus been displaced in a 
ventral direction. Schloss also, in 1926, described a case of peri- 
renal hematoma in which the kidney Avas found at laparotomy to 
have moved noticeably in a Amniral direction. 

It is difficult to furnish a definite ansAA-er to the question of 
hoAv often there is a demonstrable alteration in the position of 




Pig. 1. Case I. Urograms of flio kidneys taken with the patient lying prone, 
withont rompression. ENposure 20 niiiintcs after injoclion. Eight kidney is 
displaced laterally, Tlic inferior pole is not clearly visiiali/ed. 7’he arched 
right meter is also plainly outlined. 


15kman: Disjilacenietit of the Kidney. 
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tlie kidney or the renal pelvis as the result of a spontaneous peri- 
renal hematoma. Only a few cases have been cxaminecl by uro- 
graphy or retrograde pyelography. Dislocations of the kidney a]i- 
pear, however, to be a commoner occurrence than has previously 
been supposed. In 10 out of 18 cases submitted to urographic or 
pyelograpibic examination which I have assembled from the 
literature it was mentioned that the kidney was displaced. AVith 
the exception of case 9, all of the patients were proved either at 
operation or at autopsy to have been suffering from perirenal 
hematoma. AAdien lilaiu roentgenograms only AS'ere made, and 
urography or pyelography was not used, it was in most instances 
not possible to gain an exact idea of the position of the kidney 
on the affected side. In these cases the kidney silhouette was 
either unclear or entirely obliterated. Therefore, in the review of 
cases from the literature which noAV follows, I have not included 
patients from whom plain roentgenograms alone were obtained. 

In the following 5 cases (nos. 1 — 5) of spontaneous perirenal 
hematoma collected from the literature the kidney was ajpiarently 
not displaced to any noticeable extent. The patients were ex- 
amined by urography or pyelography, or by both methods. In 
some instances, the descriptions of the urograms or the pyclo- 
grams arc rather brief, but the autliors in question obviously did 
not observe displacement. Only in the case of jiatients 1 and 4 
are illustrations appended. To judge from these, the kidneys were 
in the normal position. In patients 2 and 5 subcapsular hematomas 
were present but the tunica fibrosa was intact. In these there can 
hardly have been a dislocation of the kidney, since hematomas 
below the capsule do not become very large. As regards Ascoli's 
case, it is particularly stated that tlic kidney’s position was normal. 

]. (Bonthius.) a woman aged 55 witli a large ])erirenal hematoma 
on the left side. Pyclograpluc examination of the left kidney was car- 
ried out and the calyces and renal pelvis were seen to be normal. The 
renal pelvis was situated in the U])per half of a soft tissue shadow ex- 
ending froni the eleventh rib to a little below the crest of the ilium 
and measuring about 20 cm. (The large soft tissue shadow on the roent- 
genogram was produced by the kidney and the perirenal hematoma.) 
udgmg by the location of the renal jmlvis in the roentgenogram re- 
produced, the kidney was in all jnobability in its normal position. 
Nephrectomy of the left kidney was done. There were no changes in 
the excised kidney winch could account fox the hemorrhage. 
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riglit side but iu all other respects the roentgenogram showed normal 
conditions. Nephrectomy of the right kidney. A subcapsular hematoma 
with an intact fibrosa was present. Signs of glomerulitis M-ere observed 
under the microscope. 

3. (Ascoli.) Left-sided perirenal hematoma. Pyelographic exam- 
ination revealed that the left kidney was in the normal position. The 
calyces and renal pelvis were not dilated. The calyces were rather 
long and the inferior caly.x was irregular in shape. At a urographic 
examination carried out a few days later the flow was seen to be rather 
weak and delayed. Only the superior calyx was clearly visualized. The 
middle and lower calyces were only faintly visualized but the outlines 
seemed to be normal. Kephrectomy of the left kidney and delivery of 
the hematoma. The hemorrhage had in all probability originated in the 
suprarenal gland. 

4. (Secretan.) a man aged 26. The patient had a hydronephrosis 
on the left side with the e.xtremely rare complication of a perirenal 
hemorrhage. The hj’droncphrotic renal pelvis on the left side was re- 
vealed by means of retrograde pyclogra])hy but no other abnormal 
features were observed. Nephrectomy and delivery of the partially 
organized hematoma. There was a rupture in the hydroncphrotic sac 
from which the bleeding had originated. 

5. (Haebler.) a woman aged 34. Plain roentgenograms and i)yelo- 
grams showed normal conditions. At operation a subcapsular hematoma 
with the fibrous capsule intact was found on the right side. The hema- 
toma was drained and the jiatient recovered. 

In the following 10 cases of spontaneous perirenal hemorrhage 
(nos. 6 — 15), examined by pyelograpliy or urography, the kidney 
on the affected side deviated from the normal position. In cases 
7, 10, 14 and 15 the respective authors furnished no roentgenograms 
to illustrate the displacement of the kidney. 

6. (Loewexek.) a 4G-year-old woman with hyj^ertonia. A mass de- 
velojDed at the site of the right kidney within a fortnight, and at the 
same time she had intermittent attacks of pain in the lumbar region. 
A plain roentgenogram revealed a dense shadow, and obliteration of 
the psoas major outline on the right side. There was no scoliosis. Pyelo- 
graphy disclosed that the right kidney was considerably dislocated in 
a medial direction. The renal pelvis Avas partially situated in front 
of two of the middle lumbar vertebrae Avith the point AA'here the ureter 
leaA'es the peLds approximately in the midline of the body. The posi- 
tion of the renal pehds in front of the lumbar vertebrae Avas an in- 
direct indication of the fact that the kidney had also been displaced 
A^entrally. (No lateral aTcavs were taken.) There Avas also a moderate 
degree of rotation of the kidney around a sagittal axis. The superior 
pole of the kidney Avas more laterally situated than the inferior pole. 
At operation, a laree hematoma AA’as disco Amrerl . The iintipot recoA'ered. 
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1 (Wever and Perry'.) A man of 29, wlxo was suffering from hyper- 
tension, with repeated attacks of pain in the kidney regions. Pyelo- 
graphy (right side) was done after an attack of pain in the right kidney 
region. According to the authors, this revealed lateral disiilacemeiit of 
the renal pelvis . The renal pelvis also displayed diminished mobility 
on alterations in the position of the body. An operation was performed 
on a diagnosis of acute purulent perinephritis. This diagnosis was 
found to be incorrect, a perirenal hematoma being discovered instead. 
Nephrectomy was performed. The patient died some time later. Autopsy 
and histologic examination proved that he had pcriarteriitis nodosa. 

8. (Navratil.) a man aged 48 who became acutely ill with intense 
pains over the right kidney. A large ballotable mass was palpated in 
this region. A plain roentgenogram showed a homogeneous shadow at 
the site of the kidney. The silhouettes of the psoas muscle and the 
kidney on the right side were not distinguishable. B}’’ means of retro- 
grade pyelography the right renal pelvis was established as normal in 
shape but lioth it and the proximal portion of the ureter were seen to 
be displaced a considerable distance in a lateral direction. In the 
operating room a large perirenal hematoma was found on the right side. 
Grayish yellow tumor masses were present at the site of the right 
suprarenal gland. Under the microscope these were seen to be of the 
nature of bronchial metastatic cancer. There were no metastases in 
the kidney. Considering the size of the hematoma the lateral displace- 
ment of the kidney was probably due in large measure to the hemor- 
rhage, although the tumor must have been a contributory factor. 

9. (Jasienski.) a hemophiliac aged 39. His illness started with 
severe pains in the right kidney region. At the same time a mass de- 
veloped in this area. The patient was examined by urography and re- 
trograde pyelography about one month after he fell ill. (At that time 
the mass was still present in the right kidney region.) Eetrograde pyelo- 
graphy revealed slight deformation of the right renal pelvis and the 
calyces and moderate upward displacement of the right kidney. The 
patient recovered without an operation. The case was therefore not 
definitely confirmed but there seems every likelihood that it was a 
question of perirenal hemorrhage in a hemophiliac. The mass (the 
hematoma) became absorbed spontaneously within about 2 months. 

10. (vox Laczkovich.) a woman aged 56. She became suddenly ill 
with nausea and severe pains in the right half of the abdomen. A 
diffuse mass was palpated at the normal site of the right kidney. 
Retrograde pyelography proved that the kidney and renal pelvis on the 
right side were displaced medially to such an extent that they were 
lying in front of the vertebral column. (This location is an indirect 
proof of the fact that the kidney had also been dislocated in a ventral 
direction.) The kidney was also rotated. At operation a few days later, 
a perirenal hematoma the size of a man’s head was found on the right 
side as well as a tumor measuring 10 x 10 x 9 cm and intimately at- 
tached to the kidney pole. The kidney and the tumor were excised 
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do^vnwards and that a Icink has formed on the proximal part of the 
uretjr. Beyond this kink the ureter is situated rather far towards the 
medial aspect and anterior to the outer parts of the lumbar vertebral 
bodies. Thus, it is displaced both medially and ventrally. Nephrectomy 
and delivery of the hematoma were carried out. 

14. (Heckendach.) a man aged 51, ivho suddenly began to have 
pains in the right kidney region. A mass was palpated in this area. At 
the pyelographic examination it was found that the right kidney \\ as 
displaced in a medial direction. The calyces were compressed. An 
o]Deration was performed and the hematoma delivered. The patient 
died of anuria 3 days after the intervention. At autopsy a small Gra- 
witz’s tumor was found in the right kidney. 

15 . (T. B. Mallory.) A 42-year-old man. He became acutely ill with 
pains in the right kidney region and hematuria. Ketrograde pyelo- 
graphy revealed filling defects in the right renal pelvis. Urograms made 
3 days later showed enlargement of the Icidney sliadow on the right 
side (especially the inferior pole). The right kidney and ureter were 
dislocated laterally. Ncphrectoni)'- was performed. Tire cause of the 
bleeding was found to be a small tumor in the inferior pole of the riglit 
kidney. Pathologico-anatomic diagnosis; Adenocarcinoma. 

16. (Carver. Case ].) A man aged 43. A case of right-sided hydro- 
nephrosis wdth severe 2 )erirenal hemorrhage. Urographic examination 
showed no flow on the affected side. Only the right ureter was visualized 
in the pyelogram. According to Carver’s description the riglit ureter 
was displaced a considerable distance medially. Nephrectomy rvas 
difficult to carry out because of adhesions. 

In two cases, nos. 17 (Counsellor and E]\l'\iett) and 18 (Carver, 
Case 2), urographic examination reA''ealed no flow of contrast fluid on 
the side where the perirenal hematoma was situated. In Counsellor 
and Emmett’s case the cause was a hydronephrotic renal pelvis which 
had spontaneously ruptured. In Carver’s case hemorrhage in the 
suprarenal gland rvas the cause of the perirenal hematoma. (Carver 
did not, however, continue the investigation for longer than 45 
minutes.) 

In some of the cases (8, 10, 14 and 15) and in the present 
author s second case the cause of the bleeding was obviously a 
primary tumor or metastases. These tumors, however, wmre not 
of such a size as to entirely explain the dislocation of tlie kidney; 
it must have been wholly or in part due to the perirenal hematoma. 
Cases of perirenal bleeding occurring in association wdth tumors 
so large that the size constituted the main I'eason for the dis- 
placement (e. g. Pels-Leusden’s case) have not been included 
in this review. 
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When perirenal bleeding occurs, the blood , spreads readily 
through the loose layer of fat surrounding the kidney. The man- 
ner in which the blood becomes distributed and the place where 
the largest amount of blood accumulates, is decided b)’’ the loca- 
tion of the source of the bleeding (or the bleeding area), the size 
and rate of flow of the hemorrhage (the blood pressure is impor- 
tant), the thickness and structure of the fatty capsule, and the 
anatomy of the renal fasciae. It is these fasciae which constitute 
the chief obstacle to the spread of the effusion. In purulent peri- 
nephritis the pus spreads in a similar manner, although not at 
the same speed. 

Mitchell has studied the problem of the spread of effusions in 
the renal regions in experiments on cadavers. He injected a fine 
barium emulsion under a pressure of about 75 to 100 mm Hg. In 
one set of experiments the point of the needle was inserted be- 
tween the fibrous capsule and the renal fascia and in another set 
between the posterior layer^ and the fascia covering the front of 
the cpadratus lumborum and the psoas major muscles (;'. c. in 
the paranephric fat). He was able to follow the spread of the 
barium emulsion during the injection, on a radiographic screen. 
H.‘ then dissected the kidney region. An experimental investiga- 
tion on cadavers does not correspond exactly to the conditions 
in living subjects but it can nevertheless yield valuable information. 

In the first set of experiments, which is the most interesting 
from the standpoint of perirenal bleeding, the following observa- 
tions were made. The contrast medium accumulated first in the 
loose fatty layer around the kidney and then spread without 
hindrance between both layers of the renal fascia, reaching as 
far as the diaphragm in an upward direction and extending down 
towards the true pelvis. The diffusion became more irregular in 
the loose tissue in the small pelvis. The anterior and posterior 
layers of the renal fascia unite at a definite point lateral to the 
kidney. This junction did not constitute any particular barrier 
to the spread of the contrast fluid in a lateral direction, the me- 
dium sometimes being pressed out into the abdominal wall be- 
tween the transversus muscle and the transversalis fascia. Spread 
in a medial direction seemed to proceed with more difficulty. 
The contrast fluid could not be pressed over the midline to the 


^ The fascia renalis consists of an anterior and a posterior layer. They are 
termed in Rauber-Kopsch’s textbook prae- and retrorenal fasciae. 



545 


DISPLACEMENT OF THE KIDNEY. 

opposite side' (except low down at the inlet of the pelvis). Thus, 
there existed a strong barrier to the spread of fluids in a medial 
direction from the kidney bed. According to the findings of this 
investigation the investment of fascia surrounding the kidney is 
only open in a downward direction, not medially, upwards, or 
laterally. Mitchell also found that the anterior layer of the renal 
fascia becomes attached to the vertebral bodies and intervertebral 
discs a short distance in front of the attachment of the posterior 
layer. The attachment of the anterior layer of the fascia is firm 
and in all probability constitutes the real barrier to the sjiread 
of fluids in a medial direction. 

On the other hand, according to statements in a number of 
textbooks of anatomy, the investment of fascia surrounding the 
kidney is open both medially and caudall 5 L It is stated that the 
anterior layer of the renal fascia in front of the great vessels 
(aorta, vena cava caudalis) unites with the anterior layer on the 
opposite side. 

In Eaubeb-Kopsch’s Lehrbuch und Atlas der Anatomic des 
Menschen (vol. II, p. 202 — 203, ed. 16, 1941), for instance, the 
following statement is made: "Da die Fascia retrorenalis median- 
warts zusammenhangt mit der Psoasfascie und die Fascia prae- 
renalis iiber die grossen Gefasse hinwegzieht, ist der von beiden 
Fascien gebildete ‘Fasciensack der Niere’ medianwarts und kau- 
dalwarts offen.” 

In VON Bardeleben’s Handbuch der Anatomic des Menschen 
(vol. 7; 1, p. 22 — 24) a similar statement is made by Disse: "Dem- 
nach umschliesst die Fascia renalis eine oben und lateralwarts gut 
abgeschlossene, mediamvarts und nach unten bin geoffnete Ta- 
sche, in der die Niere enthalten ist.” 

In Cunningham’s Textbook of Anatomy, 1922 Edition, Lon- 
don, the same opinion is expressed: "This fascia (Eenal Fascia) 
surrounds the kidney and a considerable amount of its fatty 
capsule in the form of a loose sheath, in which may be distinguished 
anterior and posterior walls. The sheath is open inferiorly and 
medially, but closed above and to the lateral side of the kidney 
by the apposition of its walls.” 

Mitchell s presentation of the matter seems the most correct 
one, however. Additional evidence in support of it is the clinical 
observation that pus, in the case of perinephritis, or blood, in 
perirenal hemorrhage, rarely spreads across the midline to the 
opposite side. 
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Statements regarding the distribution and borders of perirenal 
hematomas are not very full in the surgical notes and autopsy re- 
cords which have been published. It has not always been possible 
to locate the source of the bleeding with certainty. When it is 
known, a large accumulation of blood and clots is found in the 
vicinity. Ifrom this, the hematoma spreads into the fatty capsule 
of the kidney and envelops the kidney on all or several sides. It 
should be stressed here that an especially large accumidation of blood 
is often encountered on the dorsal side of the hidney, without the 
source of the bleedwg necessarily being situated dorsal to the hidney, 
while smaller quantities collect between the anterior aspect of 
the kidney and the peritoneum. This is due partly to the fact that 
the la)^!’ of fat is thicker on the dorsal side of the kidney than 
on the anterior aspect and partly to the fixation relations be- 
tween the kidney and the peritoneum. Further, it should be re- 
membered that the hematoma can sink in a dorsal direction in 
these patients, who are often seriously ill and confined to bed 
for a considerable period. (Skaeby.) The hematoma can spread 
upwards and downwards for a long distance between the two 
layers of the renal fascia. The spread can take place without diffi- 
culty in a lateral direction also, since the union between the anterior 
and posterior layers of the renal fascia lateral to the kidney is not 
difficult to force. On the other hand, diffusion in a medial direction, 
across the midline, is rare. The renal fascia, hoAvever, does not 
constitute an absolute barrier; it can be broken through. The 
hematoma then continues to spread in a neAV space. In the case 
of the subcapsidar hematomas the blood accumidates under the 
tunica fibrosa of the kidney. (This type of hematoma appears on 
the roentgenogram as an irregular kidney shadow.) If the size of 
the hematoma increases the fibrous capsule finall)'’ breaks and the 
hemorrhage continues out into the fatty capsule of the kidney. 

The kidney does not always become displaced as the result of 
perirenal hemorrhage. (No alteration in position takes place in 
the case of the small bleedings, for instance.) But a dislocation 
very often does occur. If the source of the hemorrhage is situated 
on the dorsal side of the kidney the most likely direction for the 
displacement will be towards the ventral aspect. When the bleed- 
ing area is located ventrally there will be no particular dorsal 
dislocation since this is made impossible through the anatomic 
relations. If the bleeding point is on one of the sides of the kidney 
we find the kidney displaced medially, laterally, upwards, down- 
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wards, ox in a combination of these positions, such as cranio- 
laterally. As, also, a large part of the hematoma sometimes col- 
lects dorsal to the kidney the displacements of the kidney in the 
frontal plane can be combined with a dislocation towards the 
ventral aspect. The alteration in position can also be complicated 
by rotation of the kidney. It is not only the size and distribution 
of the hematoma which plays a part in deciding the kidney’s 
changes in position; the attachment apparatus of the kidney (e. g. 
fasciae and blood vessels) is also a factor of importance. If the 
kidney is attached by perinephritic adhesions it will become dis- 
located to a lesser degree and possibly also in a more atypical 
fashion. In. a case of 'perirenal hematoma, the displacement of the 
kidney to a certain extent furnishes a guide to the location of the 
source of bleeding, since the kidney generally becomes displaced away 
from the bleeding point. (The occasional tendency of perirenal 
hematomas to accumulate dorsal to the Iddney, even when the 
source of bleeding is not located dorsally, should be borne in 
mind, however.) When the cases mentioned in the literature, with 
alterations in the position of the Iddney consequent upon peri- 
renal hemorrhage (cases 6 — 15), w^ere being studied, it was found 
that rotation of the kidney was mentioned in two instances 
(cases 6 and 10). The kidney was also displaced medially and 
ventrally in these two cases. Most of the displacements in the 
frontal plane were lateral (cases 7, 8, 12, 15 and my own 2 cases) 
or medial (cases 6, 10, 11 and 14). In case 13 there Avas a displace- 
ment medially of the ureter. The renal pelvis, on the other hand, 
could not be definitely established as being displaced medially or 
laterally. In one instance (case 16) the ureter only Avas visualized, 
and this Avas displaced toAvards the medial aspect. In 2 of these 
cases the displacement of the kidney had taken place upAA^rds 
(case 12) or doAvnAA^ards (case 13). Knally, a moderate, purely up- 
Avard displacement of the kidney A\'as described in one case (case 
9). Although the material is small, yet it is surprising that the 
number of craniocaudal displacements of the kidney reported 
should be so small in comparison Avith those occurring in a medial 
or lateral direction. This is perhaps partly due to the fact that 
more notice is taken of a lateral or medial displacement of the 
kidney than of one Avhere the shift has been in an upAvardor 
doAAmAAmrd direction. EAmn under normal conditions the position 
of the kidney is subject to a considerable amount of variation 
upAvards and doAvuAvards (as, for instance, AAdicn the different 
Acta chir. Scan dinav. Vol. XGIIL 
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respiratory -phases are being folloAved or the body changes posi- 
tion). It is therefore more difficult to decide "when an upward or 
downward displacement is to be regarded as abnormal. But it is 
also possible that medial or lateral dislocations really are commoner 
occurrences. 

As a rule, anteroposterior views only were used in the examin- 
ation of the cases under discussion. In one instance (case 12) 
lateral views were also taken. These furnished an admirable il- 
lustration of a considerable ventral dislocation not only of the 
kidney and the renal pelvis but also of the ureter, which was 
arching over the ventrally and anteriorly bulging soft tissue shad- 
ow. In at least two other cases (cases 6 and 10) it can be indi- 
rectly assumed that the kidney had been displaced ventrally. In 
case 11 the upper part of the ureter at least was dislocated in a 
ventral direction, and in case 13 also, the ureter showed partial 
ventral displacement. If lateral vie\vs had been taken in other 
cases, ventral dislocation of the kidney would undoubtedly have 
been discovered in many instances. The clinical observations of 
Laewen and of Schloss, that a ventral displacement of the 
Iddney takes place in connection with perirenal hematoma, are 
worthy of mention here. As has already been mentioned, in these 
five cases there had occurred, in addition to the ventral dislocation 
of the kidney or the ureter, displacements in the frontal plane. 

Alterations in the position of the kidney have also been de- 
scribed in connection with perinephritis. (Laurell, Peacock, 
Mathe, Deuticke, Baretz, and others.) Especially in the case 
of the purulent forms when there is a considerable amount of 
pus collected around the kidney, displacements of the Iddney 
similar to those occurring in connection with perirenal hemorrhages 
can be expected. Peacock, Deuticke, and Baretz have all men- 
tioned a ventral displacement of the kidney in these conditions. 
Peacock also maintains that abscesses are rarer on the anterior 
aspect of the kidney than on the posterior aspect. 

Dislocation of the Iddney in various directions occurs as the 
result of retroperitoneal tumors, suprarenal gland tumors, pan- 
creatic cysts, subphrenic abscesses, scoliosis, and other pathologic 
states. Potation of the kidney occurs especially often in connection 
with retroperitoneal tumors. A downward or medial displacement 
of the left kidney is common in connection with splenomegalia. 
It is not my intention, however, to discuss the displacements oc- 
curring in these conditions in the present paper. 
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Large perirenal liemorrliages are often found in traumatic con- 
ditions of tlie Iddney. In recent years these conditions have been 
made the subject of urographic and pyelographic study to a greater 
extent than hitherto. (Hajimel, Deuticke, Hakeiee, Ljunggben, 
and others.) Dislocations of the Iddney are encountered in connec- 
tion with these states also. These alterations in position have, 
however, not been accorded as much interest as the other roent- 
genologic findings in ruptures of the kidney. 

Siiminary. 

A report is made on two cases of spontaneous perirenal liema- 
tonia. In one instance the patient had chronic myeloid leukemia 
and in the other a tumor of the Iddney (hypernephroma). The 
perirenal hematoma had caused the Iddney to become dislocated 
in botli patients. In connection with the description of these two 
patients, the author reviews other published cases of spontaneous 
perirenal hematoma where displacement of the kidney had re- 
sulted. The various ways in which the dislocations usually take 
place are also reviewed. The mode of spread and distribution of 
the hematoma in the kidney bed and retroperitoneal space are 
discussed, and in this connection reference is made to JIitcheix’s 
experimental investigation on the spread of fluids in the kidney 
region. 

Trom the inactical point of vicAv, it is of value in a case of 
spontaneous perirenal hematoma that a certain amount of in- 
formation regarding the approximate location of the source of 
bleeding can be obtained by studying the displacements of the 
kidney. 


Zusammeiifassuiig. 

Bericht iiber zwei Dalle vo]i spontanem perirenalcin Hlimatora. 
Im ersten bestand cine chronische myeloische Leukamio, im an- 
deren ein Nierentumor (H}T)ernephrom.) Das perirenale Hamatom 
hatte in beiden Dallen eine Verschiebung der Niere verursaclit. In 
diesem Zusaramenhang wird iiber veroffentlichte spontane peri- 
renale Hamatome berichtet, bei denen eine Verilnderung dor Nic- 
renlage stattgefunden hat. Es wird eine Zusammenfassung davon 
gegeben, in welchen Weisen die Verschiebungen gewohnlicli vor- 
gehen. Die Verbreitung des Hamatomes im Nierenlager und im 
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Retropcritoiieuin wire! cliskiitiert. Hier Avircl auf JIitchells ex- 
periiiieiitelle LFntorsuclmng iiber die Ausbreitungsweise der Fliis- 
sigkeiten ini Niercnlager venviesen. 

Von praktischcr Bcdcutung ist, dass man in cinem Valle von 
spontancm ])erirenalem Hiimatom aus der Disloziening der Niere 
eine geivisse Anskunft iiber die nngenilirliclie Lage des Ansgangs- 
piinktes dor Blutung erhiilt. 


Rdsiinic. 

Voici deux cas d'liematome ])erirenal sjiontane. Dans le pre- 
mier cas il s’agit d'une myelose leuceniiquc chronique et dans Ic 
second d'une tumeur renale (hypcrnepbromc.) L’hematome peri- 
renal dans les deux cas donnait lieu ii un dcplacement du rein. 
Apres un compte rendu des cas publics d’liematome perirenal 
spontane, dans lesquels un deplacement du rein a cu lieu, suit 
line discussion de la manierc dont ces deplacenients sc produisent. 
Nous discutons le mode de propagation de rh6matonie et son 
etendue dans I’cspace perirenal et retroperitoneal. Nous citons Ics 
recherches expcrimentalcs de IMitchkll concernant la propaga- 
tion des liquides dans la region renale. 

II y a d’importance pratique qu'on pent obtenir, dans un cas 
d'liematome perirenal spontane. du deplacemcnt du rein un cer- 
tain renseignement concernant le siege approxiniatif de 1 lienior- 
ragie. 
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Ectopic Course of the Ureter Attended 
uitli Kydroiiephrosis. 

By 

POUL LYiaCE GREGERSEN. 


Hydronephrosis caused by aberrant renal vessels has been 
known since Kayeb described it in ‘’Traite des maladies des 
reins” of 1841. 

The last decades have brought a new series of reports on hydro- 
nephrosis also arising from an anomaly of the vessels, an anomaly 
which, however, appears as an ectopic co\irse of the ureter to 
the observer. 

The only Danish literature on the subject is contained in a work 
on aberrant renal vessels by Stuaxdgaakb who mentions one 
of the following cases reported by foreign authors (v. Gieuke) 
without, liowever, distinguishing it further from the group of 
aberrant vessels. 

Considering the clinical interest attached to this extremely 
de^dating course of the ureter, the writer below reports the first 
case observed in Denmark, supjjlemcnted with a survey of earlier 
cases published in other countries. 

Writer's Case. 

A 51-year-old married woman, admitted for observation for nephro- 
lithiasis. She had been healthy in her youth, had had 0 natural deli- 
veries and 3 abortions and was now in her climacteric. 

At the age of 33 the patient had been admitted to the Sundby 
Hospital under a diagnosis of cholelithiasis and pancreatitis. While 
lying there she voided a number of small gall stones. Conservative 
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treatment was api)lied, and tJre patient lias not been troubled by this 
disease since. 

Microscopic examination of the urine at that time failed to reveal 
any pathologic features. 

2 years prior to her present disease a mild diabetes mellitus had 
been diagnosed and treated with diet. 

Present disease: 2 mouths before lier admission she had been taken 
ill with mild, bilateral pain in the loins accompained by frequent and 
painful urination. The temperature rose to 39"' centigrade. Following 
treatment with sulfonamide the patient remained s}un2)tomless for a 
fortnight, whereupon pain and clysuria recurred, this time attended 
with gross haematuria. 

On admission the hrematuria had ceased and the patient only com- 
plained of mild, bilateral pain in the loins. 

Objective exainination: The jratieJit is extremely adipose, but other- 
wise of healthy appearance. No tenderness in the kidney regions and 
the kidneys are impalpable. 

Microscopic examination of the urine; -k erythroc3'tes, -{-leucocytes, 
-f- albumin, -4- sugar. 

Blood urea 21 mg. per cent., blood pressure 160/80, fasting blood 
sugar 138 — 187 mg. per cent. 

Intravenous j^i/elograp/iy: Natural e.xcrction on the left side. On the 
right side the c.xcretion is rather .slow. The ])elvis is greatly dilated 
and the calyces enlarged. Filling of the ureter is not definitely demon- 
strable, but immediately below the pelvis there is a sus])icion of a 
roundish, plum-sized shadow which possibly represents a segment of 
the ureter. 

Just below the linea torminalis on the right side there is a shadow, 
the size of a large orange seed, which might suggest a calculus. We are 
not prepared to saj' whether the shadow actuall}’- is in the ureter, but 
the localization is indicative of such a situation (sd. Y. Fix.sen). 

On the basis of the view of a hydronejdirosis caused by occlusive 
ureteral calculus, an 0])eration was suggested to the patient who agreed. 

Operation: Under .spinal percaine anaesthesia an oblique incision 
was made on a level with the right crest of the ilium, thus approaching 
the ureter which waas found immediately. 

The ureter was of a completely normal thickness, but the ])resumed 
concretion was not to be found, and therefore the course of the ureter 
was followed upwards. 

The ureter proved to course med i a I iv a r d 
across the anterior side of the in f e r i or v e n a 
cava whereupon it passed posterior to the 
vei n. 

A prolongation of tlie incision upwards exposed the greatly 
distended renal pelvis and tracing of the ureter downwards 
confirmed that the ureter a ctii ally did p a s s 
posterior to the inferior vena cava. 
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There -vvas some fibrous tissue at t)ic crossing, but no constriction 
and no distention of the segment of tlie ureter above tlie crossing. 
Since, furthermore, a quite apprcciabJe amount of renal tissue remained, 
nephrectomy was not considered to be indicated, l)ut it was deemed 
sufficient to detach tlie ureter from the fil^rous tissue. This procedure 
left a small hole on the inferior vena cava which, however, was closed 
immediately In’- knotted suture. On account of the patient’s condition 
a plan of correcting the ureter by a plastic operation had to be aban- 
doned because of hremorrhage and the risk of the detachment (sd. 
31. Tengeu). 

The post-operative course was uneventful and the patient was 
feeling well on discharge. 

On ambulant after-e.vamination 9 months later tlie patient was com- 
pletely well and had had no pain since the ojmration. 

Intravenous pyelography revealed the hydronephrosis to be un- 
changed . 

Jlicr. examination of the urine: : erythrocytes, leucocytes, 
albumin. 

Blood iirea 40 mg. per cent., blood pressure 100/90. 


Summary of the Case. 

A ul-yoar-old woman was admitted, believed to be suffering 
from renal calculus. Boentgenograms .showed a right-sided 
hydronephrosis and indicated an occlmsivc ureteral calculus. The 
operation failed to reveal a stone, but the right ureter ^cas found 
to coil around the voia cava and to be embedded in fibrous tissue. 

A control roentgenogram 9 months later revealed that the 
detachment of the ureter had been of no effect on the size of 
the hydronejdirosis, but the operation had relieved the patient 
of pain. 

Review of All Reported Cases. 

Reviewing the Iiterat\irc the writer succeeded in finding 27 
similar cases. This review is, however, only complete up to 1938, 
the reports of three cases — published after that time — not 
having been accessible on account of the war. For the same 
reason the writer has only had access to a limited part of the world 
literature after 1940. 

About two-thirds of the cases have been observed during the 
last decade, which, is an increase so considerable that this form 
of anomaly seems to be a factor to be taken into consideration 
as a differential diagnosis in cases of hydronephrosis of an obscure 
eetiology. 
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A common jeaUire in oil such cases is the coiling of the ureter 
around the inferior vena cava or another large venous branch acting 
as the inferior vena cava, since more profound abnormalities do 

occur. 

The ectojiic course . onlj' affects the abdominal portion of the 
ureter. From a position medial to the vein the ureter crosses it 
iaterallj'’, as a rule in order to take a normal course iii the pelvis. 

It is evident from the schematic representation that hydro- 
nephrosis has been an attendant condition in the majority of cases. 

Exceptions are formed by trvo children, one of whom was 
stillborn and the other a few weeks of ago. But in adults too, 
the condition has been observed without an attendant h 5 '’dro- 
nephrosis, so j)resumably the coiling of the ureter only is a 2 Dre- 
disposing factor, whereas infection and p)tosis have a releasing 
effect on the formation of hydronephrosis, considering that one 
of these factors almost invariably has been present in the cases 
observed clinically. 

Unfortunately only one author refers to a strieture at the 
crossing, but the pathologic significance of the anomaly is dis- 
tinctly indicated by its extremely freepent occurrence in connexion 
with hydronephrosis as well as the decrease in hydronephrosis 
demonstrable after surgical correction of the course of the ureter. 

Only one author (tiBEunoR) has expressed a doubt, referring 
to the numerous incidental observations of hydronephroses, in his 
opinion, of a doubtful size. His doubt has not, however, prevented 
him from performing a plastic operation correcting the course 
of a ureter. 

So far the anomaly most frequently has been observed in males, 
but the small number of cases does not justify a conclusion as 
to the absolute frequency, and a sex difference does not seem 
likely when we eonsider the mode of origin. 

Moreover, the anomaly has only been observed on the right 
side, once on both sides, but never on the left side only. 

An explanation of this phenomenon is given under the heading 
“.^Etiology”. 

15 cases have been discovered in the course of routine autopsy 
or dissection, and 9 during operations performed on the basis 
of other diagnoses. 

Finally, 3 cases cannot be classified, since the literature is 
inaccessible. 



556 


POUL LYKKE GBEGERSEN. 


Tiilile 1. 


Name of 
Author 

Y’ear 

Sex 

Age 

Found by 

Side 

Hydro- 

nephrosis 

Clinical 

sign. 

Hochstetter 

1893 

j\r 

a few 

Dissection 

right 



Gladstoke 

1905 

M 

weeks 

stillborn. 

Dissection 

bilateral 

-I- 


Kolisko 

1909 

M 

55 

Autopsy 

r 

-t- 


Gladstone 

1911 

M 

48 

Dissectio n 

r 

+ 


Jacobson 

1927 

M 

72 

Autopsy 

r 

+ 

-1-. 

Jacobson 

1927 

sr 

1 

Autopsv 

r 



WiCKE 

1927 

M 

58 

Autopsy 

r 


L 

Kengyel 

1928 

P 

57 

Autopsv 

r 

+ 


Gierke 

1928 

M 

16 

Autopsy 

r 


-4- 

Skamnakis 

1931 

M 

50 

Autopsy 

r 

+ 

-f- 

ICmiBROUGH 

1934 

M 

20 

Operation 

r 

-f 


Rotter 

1935 

V 

2 

Autopsy 

r 

-f- 


Rotter 

1935 

M 

49 

Operation 

r 


-i- 

Randall & 

1935 

F 

25 

Operation 

r 

+ 

-b 

Campbell 








Randall & 

1935 

F 

55 

Operation 

r 

+ 

+ 

C.^MPBELL 








Derbes & 

1936 


adult 

Dissection 

r 

+ 

9 

Dial 

Derbes & 

1936 


adult 

Autopsy 


-f 

9 

Dial 








Ubelhor 

1936 

F 

34 

Operation 

r 

-b 

+ 

Berbes & 

1937 

F 

42 

Operation 

r 

+ 

-b 

La Nasa 








Shih 

1937 

M 

44 

Operation 

r 

-b 

-b 

Wren 

1937 

j\[ 

adult 

Autopsy 

r 

-T' 


May 

1938 

M 

17 

Operation 

r 

-b 

-b 

Antopol & 

1939 

? 

? 

9 

9 

9 

9 

Yelin 








Pick & Anson 

1940 


9 

9 

9 

9 


Harriel 

1940 

M 

46 

X-ray & 

r 

-b 

-i- 

Harbach 

1940 

2 

9 

Operation 

9 

9 

9 

9 

DE Carlo 

1941 

ji 

60 

Autopsy 

r 


-r 

Own Case 

1944 

F 

51 

Operation 

r 

-b 

+ 


Review of All Reported Cases in Chronologic Order. 


Classification. 

The cases are divisible into 4 groups according to the devel- 
opment of the inferior vena cava. The largest group comprises 
all cases in which the appearance of the inferior vena cava is 
indistinguishable from the normal. 

These cases have been published by HocHSTETTER, Gladstone, 
Kolisko, Kengyel, Jacobson, Skamnakis, Kimbrough, Kan- 
dall & Campbell, Kandall & Campbell, Derbes & Dial, 
Derbes & Dial, Derbes & La Kasa, Shih, AVren, ]\4ay, and 
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Typo IIL Type IV. 


Types I, II and III anterior aspect, Type IV posterior aspect. 

Fig. 1. Typical representatives of tlic 4 groups reproduced from H. Rotceu. 

DE Carlo (iu chronologic order). The vvritcr’s case also belongs 
to this group. 

The 2nd group includes the cases in which the function of the 
inferior vena cava, up to the inosculation of the venae renalcs, 
rests -with Wo thin, interlaced, niutiially anastomosing veins, 
so the ureter is surrounded liy a venous circle. 

WiCKE, v. GriERKE, and Eotter have described this kind of 
anomaly. 
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In the 3rd group 'too there are two veliolis branches below the 
inosculation of the venae renales, which branches, however, take 
a course which makes a right and left inferior vena cava in contra- 
distinction to the 2nd group Avhich presented a right-sided dupli- 
cate. 

Rotter and Harrill have each reported one case. 

Group 4 is represented by one case, so far the only one ex- 
hibiting a right and left inferior vena cava, each vdth a rctrocaval 
ureter. 

The observation was made by Glad.stone in the case of a fetus 
acardiacus. 


Operations. 

Plastic operations correcting the course of the ureter have been 
performed in 4 of the 9 operated cases, resulting in the disap- 
pearance or decrease of the hydronephrosis in 3. In one case the 
hydronephrosis remained unchanged, but the ureter Avas passable 
at the site of the suture and the patient Avas relieved of pain. 

Stricture has in no case been obserA^ed after the operations, one 
of Avhich Avas folloAved up for 2 years. The briefest folloAA’-up 
Avas 7 months. 

At the operations the ureter has been cut either at the crossing 
or at its departure from the renal pehus. After freeing the ureter 
from the A’^ena caAUi and establishing a normal course, end to end 
anastomosis is made around a catheter leading out through a 
nephrostomy, pyelostomy, or through the bladder. The catheter 
is remoA'^ed on the Gth to 14th post-operatiA’e day. 

One of the authors (Harrill) points out the importance of 
aAmiding a rotation of the ureter and of abstaining from cleaning 
a larger portion of the ureter than necessary, esjiecially when 
freeing it from the A’-ena caA'^a. Comparing these 4 operations 
AA'ith the experience gained in other fields of ureteral plastic either 
in clinical practice (Abrahamsea', Wilbbolz, Ostling) or in 
experimental surgery (Wildbolz), retrocaval course of the ureter 
too must be considered as belonging to conserA'-ative renal surgery 
in cases AA'-here the diagnosis has been passed early enough to 
save functional renal tissue. In cases Avhere the inferior vena cava 
is substituted by tAA'o thin venous branches it is an easy matter 
to ligate and resect the branch encircled by the ureter. 
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When trying to free the ureter from a solitary vena cava, 
ifc is a reassuring knowledge that, facing an irreparable injurj'- to 
the vein, one may ligate the vena cava below the venae renales 
Avithout disastrous consequences {B5ttger, Whittenberg 
Hugrin). 

Diagnosis. 

The S3mdrome apparent in the clinically observed cases does 
jjot differ from what is known of other forms of hydronephrosis. 

The main symptom consists of periodical or more constant pain, 
as a rule localized to the same, less frequently to the opposite 
lumbar region, radiating to a varying extent towards the external 
genitals or the thigh. In rare cases the pain is localized to the right 
iliac fossa or beloAV the right costal border. 

The pain as a rule is dull — like a permanent feeling of fatigue 
— pricking or colicky. 

The most common attendant symptoms are pollakiuria, vesical 
tenesmus, or hsematuria, Avhich may be a cons^jicuous symptom 
in connection with p)mria. 

An objective examination often reveals tenderness in the kidney 
region and sometimes the lower pole of the enlarged kidne)^ is 
palpable. 

It is, however, the roentgenogram alone, especially the retro- 
grade pyelogram revealing the ureter in its entirety, which affords 
a possibility of passing or at least surmising the diagnosis. 

On the characlerlstic, retrograde fyelogram the tcereter is clirecled 
mediaUy towards the spine in a bachimrd convex arch after leaving 
the pelvis, and the upper third of the ureter is situated considerably 
more to the medial side than usual, a small portion reaching beyond 
the midline. 

In the lateral plane the upper segment of the ureter is projected 
in front of the corpora vertebrarum, whilst the usual projection falls 
on the lateral surfaces of the corpora. 

Harbill, the only author who has placed the diagnosis jire- 
operativelj^, maintains that it is possible to decide from stereo- 
scopic roenlgenograms whether the radius of the ureteral curva- 
ture is great enough to include the vena cava. 

Difficult ureteral catheterization by some authors is taJeen as a 
support for the diagnosis, but it can hardly be attributed with 
real significance in differential diagnosis. 
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iEtioIogy. 

The explanation of the ectopic course of the ureter obviously 
}nust he traced to the embryo, but it was not until enibryologic 
studies were made of the development of the inferior vena cava 
that an explanation was arrived at. 

The fundamental investigations were made by Hochstetter 
whose work usual])'’ is quoted. In principle his theories and those 
advanced by later investigators are not conflicting. As mentioned 
above, the essential cause of the anomaly is to he sought in an 
abnormal development of the inferior vena eava and not in an anomaly 
of the urinary tract which one might be tempted to assume when 
bearing in mind the ascension of the kidney in fetal life. 

The venous system in the lower j^art of the body of an embryo 
of only 4 mm. is differentiated into 3 pairs of longitudinal venous 
l)ranches, mutually connected by transverse anastomoses. Taken 
from the lateral aspect the veins are; vena cardinalis posterior, 
vena su])racardinalis, and vena subcardinalis. Vena supracardi- 
nalis is of a more dorsal position than the other two. The anlage 
to the kidne)’’ which develops later, grows from its original loca- 
tion in the pehds through this anastomosis plexus towards its 
future site in the lumbar region. Therefore, the kidney and ureter 
of a 15 mm. fetus are surrounded by a venous circle placing the 
kidney dorsomedial to the vena cardinalis posterior. 

During normal development the segment of the v. card. post, 
situated antej’ior to the kidney and ureter atrophies and is sub- 
stituted by the postrenal segment of the vena supracardinalis 
which thus forms part of the inferior vena cava. 

Failing this atrophy of the prerenal segment of the vena cardi- 
nalis posterior, the residt is an anomaly like the one described, 
i. e. like the cases classed in group I. The reason for this failure 
must be sought in the fact that the atrophy normally occurs 
at a late date, which facilitates deviations from the normal. 

The phenomenon that the anomaly almost exclusively has been 
encountered on the right side is considered to be due to the fact 
that the atrophy occurs later on the right side which, therefore, 
becomes still more exposed to disturbances in the normal develop- 
ment. 

In case the atrophy fails to appear on both sides, the result 
is an anomaly like the one observed by Gladstone, the only 
representative of group lY. 
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A venous circle around the ureter, as seen in group II, is a 
consequence of a lacking atrophy and the persistence of the light 
vena supracardinalis as another main route for the blood stream. 

The type known from group III, on the other hand, owes its 
existence to the persistence of the left vena supracardinalis as well 
as a lacking atrophy of the posterior vena cardinalis. 

Normally, vena supracardinalis as well as vena subcardiualis 
atrophy or persist onl}'’ in the form of veins of a small calibre. 

A total of 7 variants of the inferior vena cava have been en- 
countered in man, but only the 4 mentioned above iiiA^olve the 
possibility of the ectopic, retrocaval ureter. 

Summary. 

The writer reports a case of ectopic, retrocaval ureter attended 
with hydronephrosis. 

Mention is made of earlier observations reported in the litera- 
ture, and the possibility of diagnosis and treatment is dealt with. 

Zusammciifassung. 

Ein Fall von mit Hydronephrosebildung verbundenem, ekto- 
pischem, rctrokavalem XJretcrenverlauf wird boschrieben. 

Friihere Beobachtuugeii sowie die Moglichkeiten eiuer Diagnose 
und Therapie werden be.sjirochen. 


Eesurae. 

Dauteur dccrit un cas do jiarcours ectojiique de Turetere 
dans la 2 )artie p)osterieure du cavum, accompagne ddiydrone^ihrose. 

II rapporte des observations anterieiires et etudie Ics possibilites 
de diagnostic. 
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Elbow Injuries of JaYclin-TIirowcrs. 

By 

WILLE WARIS. 


Behind the iinparallelcd achievements of present-day atldctics 
lie many years of hard training. The continued practice of such a 
special form of atliletics as jaAmlin-throwing results in exceptional 
strain on the limhs and particularly the joints which are used in 
the act of throwing. In addition, tlic limbs are subjected to repeated 
injuries. 

In consequence, javelin-throwers arc as I shall attempt to 
demonstrate in the follovnng, subject to certain chronic conditions 
which are comparable to occupational diseases and the knowledge 
of which is useful to the physician and essential to the siu’geon. 
Besides, the pathogenesis of these changes in the joints is of partic- 
ular interest. The question is: should they be regarded as the 
results of repeated traumas or of continuous wear and strain? 


Historical surwy. 

Wilhelm Baetznkr (1936), in his study on the common ail- 
ments and changes in the joints of athletes, discovered three kinds 
of articular changes as revealed in the roentgenogi:anis; 

1. Aculate projections on the margin of the articular surfaces. 

2. Para-articular areas of ossification. 

3. Intra-articular free bodies. 

He identified these changes in the joints caused by athletics 
in young persons with tliese changes in the joints resulting from 
hard work in certain occupations (c. <7. pneumatic-drillers) and 

;j8 — Aoia oliir. Scandinav. Yol, XCIJI. 
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with, arthritis deformans in elderly persons. According to Baetzner 
all the changes he noted were not either caused by accidents or 
the results of non-coordinated effort, but were the sum total of a 
lasting hyperphysiologic exertion. He even compared these changes 
to march fractures. In his opinion, the constant battle to break 
records waged by the athletes of today makes hyperphysiologic 
demands on the motor organs. A disproportion arises between the 
wear on the organism and its physiologic regeneration, a dispropor- 
tion which is first manifested in the cartilage surfaces of the joints. 
The more one-sided and limited the training and competition, 
the sooner these changes appear and the more severe form they 
take. 

In 1934 F. Heiss published a study on the elbow joints of ath- 
letes. He found elbow changes in 30 percent of 930 athletes, who- 
had been examined roentgenologicaUy. Forty-one of those exam- 
ined were javelin-throwers, whose average record was about 50 
metres. Eoentgenologic changes were noted in 27 but only 10 of 
them had pains in the joints and 4 experienced a considerable 
limitation in extension. Six had small loose ossified bodies at the 
tip of the olecranon, 3 had a spurlike projection at the insertion. 
of the triceps brachii extensor and 10 had small areas of ossifica- 
tion below the coronoid process. Fourteen had intra-articular 
changes at the edge of the trochlea humeri. On the basis of his 
research, Heiss fully agreed with Baetzner's theory concerning 
the origin of changes in the joints. 

The opposite point of view was stated emphatically by Knoll 
and Math IBS, who regarded these changes as the after-effects of 
injuries and accidents. In their investigations they found the 
changes in the joints in athletes, which according to Baetzner 
could be considered as diseases resulting from sport (Sportscha- 
den) in only about three percent of the cases examined. In Ger- 
many this matter was a subject for discussion, both points of view 
having their adherents. I have not found the subject discussed 
in the English or the Scandinavian literature. 

Present investigation. 

As Finland is the home of about 80 percent of all the javelin- 
throwers whose record have exceeded 70 metres, I was tempted. 
to make a study of the changes in the elbow due to javelin-throwing 
among the athletes who had achieved such high records. 
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Maierial. 

My series comprises seventeen accomplislied javelin- tlirowers, 
each of whom had his record near the ivorld record of the time 
or broke ib (the average record was 70.29 metres). In order to 
determine the later changes, I included four such record holders 
who were champions twenty to thirty years ago. A study which I 
conducted 1939--10 and completed during the last war, included 
in addition to an athletic liistory and a description of each subject's 
type of physique, a clinical and roentgenologic examination of 
both elbows and shoulder of the arm used in throwing. The data 
in the various cases is presented in Table 1. 


Results of the Examination. 

Fads revealed by the athletic history. 

All the subjects began to express their talent for throwing 
•when they “were young, they could throw stones and balls farther 
than other boys of their age. They did not begin to compete until 
the age of twenty, and not until after six to nine years of competi- 
tion did they achieve their best results. 

What all of them had in common ivas that after the first year of 
competition, the elbow joint ivas so painful, that it was necessary 
to abstain from javelin-throwing for some time. The same land of 
injury recurred in most of the cases just as severelj’’ two or three 
years later. All of them described this soreness as the result of a 
particular unsuccessful throiv, i. e. it resulted from an accident 
rather than from a gradually increasing ailment or over-exertion. 
They considered that the soreness was due to a lack of preliminary 
training, or at least insufficient preparatory training. 

They all described the soreness in the same ivay; A shooting 
pain is felt in the elboiv wliile the javelin is being thronm and 
immediately thereafter swelling develops over the ■whole joint 
or in the inner bend of the elbo'WL Many victims stated that they 
ivere unable to extend the arm to its full length and that rotation 
of the forearm also was painful. The swelling and the tenderness 
usually passed off in a week or twm, but as a rule, it was necessary 
to give up the sport for three to five weeks; in four cases more 
than one year's abstention ivas necessary. The shoulder was 



I 



























BLBOAV INJURIES OP JAVELIN-THROWERS. 


567 


sprained in four cases, in two of wliich the sprain caused dis- 
comfort every time the patient threw the javelin thereafter. 

Almost all of the javelin-throwers examined had one thing in 
common: having injured their elbows two or three times, having 
suffered the pains resulting from these injuries and having taken 
the compulsory rest, they finally reached the point where their 
elbows were so benumbed that no kind of strain whatsoever 
seemed to have any effect on them, and were able to practice their 
sport endlessly without any more pain. 

Thus, in the athletic history of all the javelin-throAvers I exam- 
ined, there was a definite trauma during the first year of competi- 
tion followed by a few weeks during which the victim could not 
throw. In most of the cases the complaint recurred and the elbow 
joint eventually became so insensitive that even strenuous throw- 
ing was endurable. 


Physique. 

All the javelin-throwers were tall and robust (average height, 
180.5 centimetres; average competition weight, 76.9 kilograms). 
The hones and joints were of heavy build, the muscles of the upper 
extremities well-developed and symmetrical. No difference what- 
soever could be ascertained between the physique of those in 
whose elbows the clinical and roentgenologic changes were noted 
and of those whose joints were free from syinptoms. Thus there 
were no factors in the physique of the patients that would indicate 
a disposition to changes in the elbows. 

In all the cases I examined the period between the first contest 
and the medical examination 'was enough to permit any changes 
that possibly might have arisen during that time to have become 
manifest. 


Clinical changes in the elbow. 

Limitation of extension of about 30 degrees was observed in 
only one case (No 2), ■which also shoAved an even thickening around 
the whole joint. Thickening extending from the medial epicondyle 
toward the bend of the elboAv Avas observed in four cases. Neither 
palpating nor handling the joint evoked tenderness in any case 
and cracking was noted in one case only. Thus, clinical exam- 
ination revealed only a fcAV very minor changes, Avhich in no AA^ay 
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incapacitated tlie subjects in their daily work and hardly even 
in competitive thro^ving. 

Roentgen changes. 

1. No intra-articular changes were observed in any case. 

2. Changes in the olecranon were seen in 12 cases. 

These form a series of changes of different stages in the ole- 
cranon: 

a) Transverse fracture of the olecranon, which had healed 
into a dislocated position (Case 2). Total pseudarthrosis 
had been noticed in this case in 1936 and now, as mentioned 
above, a 30 degree limitation of extension. (Fig. 1.) 

b) Complete detachment of the triangular tip of the olecranon. 
(Cases no 1 and 15, Fig. 2.) 

c) A detached clear shadow blot with bone design at the tip 
of the olecranon. (Cases 3, 4, 8 and 13, Fig. 3.) 

d) Tyj of the olecranon irregular and rough. (Cases 5,9, 10, 12 
and 14.) 

3. Other roentgen changes: 

A calcium shadow with bone design beside the medial epicon- 
dyle. (Case 9, Fig. 4.) 

In five cases the roentgenologic findings were negative. The 
changes visualized by the X-ray consisted of traces of apparent 
avulsion rupture fractures in bones and of sphnters at different 
stages, which in general, were extra-articular. In short, ruptures 
of the olecranon and the ligaments of the joint, as well as of the 
capsules, apparently caused by, for example, such mechanisms as 
strildng, twisting and distortion and their subsequent scars and 
calcification. 


Coni'parison of the resxdts of examination. 

Examination 

by Heiss by the writer 


Number of cases examined 41 17 

Average records in metres 50 70 

Pains in the joint 10 — 

Limitation of extension in degrees 4 1 

Roentgen changes: 

Total 27 12 
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Olecranon fractures — 1 

At the tip of the olecranon • 6 10 

At the insertion of triceps brachii ex- 
tensor 3 — 

At the border of the trochlea humeri 

(intra-articular) 14 — 

In the medial border of the articular sur- 
face of the ulna 15 — 

In the coronoid process 12 — 

On the distal aspect of the medial epi- 
condyle 10 ■ 1 


About twenty-five percent of the men examined by Heiss had 
pains in the joint, whereas none of my cases exhibited this symp- 
tom. Both series contain approximately the same number of 
cases with roentgen changes. (Heiss, about 65 percent, my series 
about 70 percent.) But the essential difference is, that I was not 
able to verify intra-articular changes in any single case, whereas 
Heiss found them in fourteen cases. 

The rote of the elbow in throwing the javelin. 

In order to explain the changes ascertained in my examination, 
there is perhaps reason to make a closer examination of the func- 
tion of the elbow in javelin throwing and these typical strains to 
which the elbow is subjected in this sport. 

Style. 

The best results have been attained by the so called over- 
shoulder throw (bent-arm carry) which is nowadays most com- 
monly employed and which has been devised and developed by 
Ennish javelin- throwers. The straight-arm carry devised by 
Myyra in his time and the hop form used by the Americans actually 
only differ from the bent-arm carry in the running start, the foot- 
work and the delivery of the javelin during the initial run, but in 
all these the ordinary throw and the arm action are quite similar. 
And although every good thrower has individual characteristics 
and small specialities in his own style, the formative mechanism 
of changes of the elbow may nevertheless be regarded on the whole 
as the result of the same kind of a throw without going into detailed 
explanation of the throw. 
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The junction of the elbow and the strain applied to it. 

The appreciable improvement of the results in javelin-tlnowing 
is due to a great extent to the fact that the effective use of the 
running start, as Avell as the coordination of the whole body, its 
vigorous turning at the point of delivery and the jump after the 
javelin, have been learnt. The task to the arm is to perform the 
arm action, Avhich is closely connected with the motion of the 
body and of the right shoulder. The ordinary throw begins Avith 
the vigorous forward Imnding of the body. During the tlirow tlie 
right shoulder is turned forAvard, folloAved by the arm, the elboAA' 
of which is flexed and foremost. In the meantime, the elbow moves 
along the side in a curve, in doing Avhioh the centrifugal force has 
a tendency to SAving the forearm AA’ith the jaAmlin out toAvards the 
right, and at the same time the Aveight of the javelin in the hand 
tends to flop the forearm bacIcAA-ards, the j a Amlin at the time still 
being in sloAAmr motion than the upper arm. 

Thus, the elboAA" does not act here as a hinge joint, instead a 
considerable tAA'ist and trip-up occur AA'hich entails a special strain 
on the inner edge of the joint, the medial ligament (hg. collaterale 
ulnare) and the pronator muscle (m. pronator teres). 

This strain upon the inner edge of the elboAv can be appre- 
ciably alleviated by the proper delivery of the javelin. What is 
most important is for the throAA'er to bring the jaAmhn and the 
hand sufficiently close to the side of the face and to get the body 
well under the jaAmlin by simultaneously starting with the left 
foot forward and to the right. The sAAu’nging of the forearm towards 
the right is ^prevented and the arm action can be performed 
straight ahead -in the throwing direction effectively to the end. 
By changing the hold of the javehn from the usual forefinger 
hold to the middlefinger hold (in doing which the forefinger is 
extended underneath the javelin and the middlefinger behind the 
binding), the hand can be brought at the start into a position which 
is twisted more inwards, thereby reducing the strain on the medial 
collateral ligathent of the elboAv. 

The last shove to the javelin is given by the arm action, i. e. 
the straightening of the elbow, which happens in the last phase of 
the dehvery when the hand is above the shoulder about as at the 
level of the ear, at which movement it should occur as suddenly 
and completely as possible in order to give the javelin maximum 
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F,g. 1. A conixileto fiacturc of tlic olecranon, nliicli lias healed into a dislocated 

position (Case 2). 



Pig. 2. Complete detachment of the triangular tip of the olecranon (Case 1). 
Wahis: Elbow Injuries of Javelin-Throwers. 





Fig. 3. A ilctacliod clp.ir shadow Idol with hone design at tl>e tip 
of the olecianoi. (Case 8). 



4. A calcium shadow with bone design beside the medial epicondylc (Case 1);. 
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Pjg. 5. The exehampion in the act of throAving. The picttire clearlj' reveals the 
AATenching and trip-«p of the elbow. 


initial velocity. This sudden forcible straightening of the elbow 
does not stop until the tip of the olecranon strikes the olecranon 
fossa (a momentary hyperextension). As the distance of the throw 
becomes longer, the initial velocity of the javelin increases and the 
forcible straightening of the arm is also quicker. Hence the stroke 
of the tip of the olecranon in the olecranon fossa becomes all the 
more violent. 

The numerous changes found at the iij) of the olecranon are best 
explained by this effect of the stroke. 

The force of this stroke is modified, however, by the fact that 
m the final phase of straightening, the arm twists forcibly inwards 
(pronation) in doing which the flexor muscles and the pronator 
muscle (m. pronator teres) act as a brake. The trip-up effect men- 
tioned earlier and this pronation provide the best explanation of 
the tender callosities or calcifications near the flexor sometimes 
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sliown in tlie roentgenograms. (The subsequent scars or sprains 
and ruptures of the ligaments.) 

All the changes that I have joiind have been exlraarlicular, mani- 
festing the after-effects of traumas, fractures ami sprains. I have 
never observed intra-art icular changes. 

The fact that Heiss found from his own material intra-articular 
changes in fourteen cases of the fortyone he examined is perhaps 
due to several factors. In the first place, his 50-metre throwers, 
the majority of whom still undoubtedly have an insufficient 
throwing-technique, cannot be regarded as more than mediocre 
throwers, considering the present standard of results. Therefore 
ruptures and strains of the medial collateral ligament would occur 
very easily, and as a result of the latter the pressure against the 
trochlea humeri or its edges might become so uneven due to the 
wrench and trip-up action in the throw that a fragment could be 
broken off or a crack ensue. Even a very small crack or line of a 
fracture extending to the surface of the joint frequently causes 
local changes which are of the arthritis deformans type, but are 
localized and secondary by nature in the surface of the joint. 

In addition, all cliildhood diseases and chondromatosis, osteo- 
chondi’opathy, osteochondritis dissecans, etc., the frequency of 
which may depend upon geographical, racial and other factors, 
should be taken into consideration. Furthermore the subjects of 
Heiss’ mass examination certainly had not speciahzed exclusively 
in javelin- thro Aving, but might have injured their elbow-joints 
earher while participating in other forms of athletics. 

On the basis of my research, I have, however, come to the con- 
clusion that the roentgenologic and clinical changes of the elboiv which 
1 ascertained in champion javelin-throivers are extra -art icular and 
the after-effects of definite traumas. Moreover, I have never observed 
any changes resembling those mentioned in Baetzxer’s arthritis 
deformans theory. 


Summary. 

The subjects of my study were 17 selected javehn- throwers 
(average record, 70.29 metres) the examination of whose elbows 
revealed the folloivinff: 

1. During the first year of competition, the elbow of the throwing 
arm had in every case become so painful that the subject was 
compelled to give up this sport for a period varying from a few 
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weeks to one year. The injury recurred after two or three years. 
Tinally, in most cases the elbow became so insensitive after repeat- 
ed injuries that the subject was able to stand all the strain caused 
by throwing without pain. 

2. The clinical changes in the elbow are very slight. 

3. Fourteen out of seventeen of the subjects showed roentgen- 
ologic changes. The majority of these consists of the changes of 
the tip of the olecranon (11 cases). These form a series of fractures 
of different stages of the olecranon and ruptures of its tip; 

a) a complete fracture of the olecranon, wliich has healed into 
a dislocated position. 

b) the rupture of the triangular tip of the olecranon (2 cases). 

c) a free calcium shadow blot at the tip of the olecranon (4 
oases). 

d) rough, irregular outline of the tip (5 cases). 

One case showed a bone-like area of calcification beside the 
median condyle. Intra-articular changes were not seen in any case. 

4. When the elbow is suddenly straightened during the last 
stage of javelin-throwing, the tip of the olecranon strikes its fossa 
and stops the extension movement. This violent blow' is no doubt 
the cause of the changes in the olecranon. The calcifications near 
the medial epicondyle undoubtedly represent the subsequent scar 
formations of the ruptures of the medial collateral ligaments and 
capsules. 

The changes found in the elbow' were all extra-articular after- 
effects of a definite trauma, and no changes resembling those 
mentioned in Baetzner’s arthritis deformans theory could be 
found. 


Ziisammenfassiiiig. 

Bei der Untersuchung der Ellbogengelenlce von 17 der hervor- 
ragendsten Speerwerfer Finnlands (Durchschnitt der Hochst- 
leistung 70.29 m) babe ich folgendes feststellen konnen: 

1. Schon im Yerlauf des ersten Wettkampfjahres wurde das Ell- 
bogengelenk des Wurfarmes aller Speerwerfer derart beschadigt, 
dass eine Zwangspause im Speerwerfen eingeschoben werden musste, 
deren Lange von einigen Wochen bis zu einem Jahr schwankte. 
Die Beschadigung trat nach zwei bis drei Jahren von neuem auf. 
Zuletzt war das Ellbogengelenk der meisten Speerwerfer nach 
wiederholter Beschadigung so abgestumpft und unempfindUch, 
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dass es allc Anstreiigungen beim Wcrfen olme Sclnnerzeinpfindung 
vertrug. 

2. Die objektiv wahrzunchmenden Vcriinderungen bei der 
klinisciien Untersuclmng crwicscn sick als sehr gering. 

3. Von 17 Untersnclifccn Iiabc ich bei l‘\ rontgenologisclie Ver- 
iinderungen dc.s Gelenlccs fest-slellen Icbnncn. Zuin iibcrwiegenden 
Teil handelt es sick bei diesen Fallen nm Veriinderungen dcr Ell- 
bogenspitze (11 Fiille). Diese bilden eine Eeike versckicdenartiger 
Fjllbogenbrucke nnd Eisse dcr Kllbogenspitze; 

a) vollkoininener Ellbogenbrnck, der sick in dislozierter Stellung 
konsolidierfc kat. 

b) Abriss des Spitzendrcieckes (2 Fiille). 

c) getrennte Aufkellnng der S])it.ze nnter Ecibckalfcung der 
Knockenstniktur (-1 Fiille). 

d) iinebene und zackigc Zeicknung der Spitze (5 Fiille). 

Hierzu komint nock in cinein Fallc eine Vcrkalkung init Kno- 

ckenstruktiir neben dem medinlen Epicondylns. Infcraartikuliire 
Veriinderungen waren bei keincni Fallc festzustcllcn. 

4. "Wiikrend des Ictzten Absclinittcs des Spccrwurfcs bei dcr 
kcftigcn Ausstrcckung des Armes stbssfc die Ellbogenspitzc gcgen 
den lloden der Fossa olecrani und sf.o])]>t die Strcckbewcgung. 
Dicser lieftigc Stoss diirftc die Ursacke der Sckiidigungcn der 
Ellbogcnspitze sein. Die Vcrkalkungcn neben dein inncrcn Epicon- 
d}dus sind wokl als Isarbenbildungen naek Kapselrisscn oder Rissen 
der Seitenbiinder aufzufassen. 

5. Die beobackteten Veriinderungen des lillbogcngclenkcs sind 
in ikrer Art extra-artikuliire Folgezustiindc eincs cinmaligen 
Traumas. Veriinderungen cntspreckend der .Vrtkritis deformans- 
Tkeorie von Baetzxer sind niclife festzustcllcn gewescn. 

BdsumC. 

L'auteur a etudie 17 lanceurs dc javelot (moyenne des records 
70.29), et a note ce qui suit au cours de son etude dc lours arti- 
culations du coude: 

1. La premiere annee des concours, tons les atliletes ont eprouve 
des douleurs si violentes a Farticulation du coude du bras produi- 
sant r effort, qu'ils ont ete obliges d’interrompre leurs lancers 
durant un laps de temps allant de 2 semaines a 1 an. Les douleurs 
se sont renouvelees pendant 2 — 3 ans. Finalement, ckez la plupart, 
les articulations du coude sont devenues si indolores que tous les 
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efforts necessites par le lancer dn javelot ont pu etre realises sans 
douleur. 

d°) Les modifications de Tarticulation du coude notees durant 
robservation clinique, sont insignifiantes- 

3. L’examcn radiologique a deniontre la presence do modifica- 
tions cliez 14 athletes en tout sur 17 observes. La majorite (11) 
de ces modifications siege a la pointe de bolecrane. Elies consistent 
en line serie de ruptures de divers degres de bolecrane et de felures 
de la pointe: 

a) rupture complete de I’olecrane avec fragment gueri en posi- 
tion de dislocation. 

b) felure de la pointe du triangle (2 cas). 

c) taclie separee de la pointe et presentant une structure osseuse 
(4 cas). 

d) image de la pointe irreguliere et rugueuse (5 cas), 

En outre, dans un cas, calcification en dehors de Tepitrochlec. 
On n'a note dans aucun cas des modifications intra-articulaires. 

4. Dans la derniere phase du lancer du javelot, lors de Texten- 
siou subite de I’articulatiou du coude, la pointe de I’olecrane 
heurte le fond de la fosse olecraniennc et arrete le mouveineiit 
d'extension. Ce choc violent semble ctre la cause des modifications 
pathologiques de Tolecrane, Les calcifications observees en dehors 
de Fepitrochlee semblent etre des produits posthumes dans des 
cicatrices consecutives a des ruptures des capsules articulaires et 
des ligaments lateraux. 

5. Les modifications de I’articulation du coude obsenmes ont 
toutes le caractere de sequelles extra-articulaires ii un traumatisine 
bien d6fini et on n’en a note aueuue rappelant Earthrite ddformante 
(theorie de Baetzner), 
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